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TRESPASSERS -CURRENT SCENARIO 

ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 4 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN VIRGINIA 

CDI (mg/kg/d)= (Cs*lR*CF”Fl”EF”ED)/(BW”AT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

CDI 
ILCR 

CSFo 
HQ 

RfDo 
cs 
IR 
CF 
FI 
EF 
ED 

BW 
ATc 

ATn 

Chronic daily intake (mg/kg/d) 
&iyJ Adolescent 

cs cs (Chemical Specific) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 

Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/ma) 1 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcmogens (d) 
Averaging time, noncarcinogens (d) 

cs 
cs 
cs 
cs 
cs 
100 

.OOE-06 

0.5 
143 

4 
70 

25550 
1460 

cs 
cs 
cs 
cs 

CS 
100 

0.000001 

0.5 
143 

4 
37 

25550 
1460 

I AdL 

CSFo RfDo 
‘(mgkglc ng/kg/d I 

0.73 NA 
0.73 NA 
7.3 NA 

0.73 NA 
7.3 NA 

0.02 NA 
0.0073 NA 
0.073 NA 

2 NA 
NA 0.0009 

0.03 0.0005 
NA 1.00006 

0.11 0.003 
NA 1 
NA 0.0004 
1.5 0.0003 

NA 0.001 
NA 0.003 
NA 0.04 
NA 0.3 

NA 0.02 

NA 0.3 

-zi- 
rcinoger IS 

1 .OE+o8 

1 .l E-08 
9.6E-09 

6.2E-09 
3.8E-09 
4.1 E-09 
1 .OE-O8 
8.5E-09 

l.ZE-09 
2.7E-09 

1.3E-07 
1.3E-08 

1.3E-07 
2.3E-04 

2.8E-08 
1.2E-07 

2.1 E-08 
2.2E-07 
6.1 E-07 
2.1E-04 
1.9E-05 
1.6E-05 

ILCR 

7.6E-09 

8.0E-09 
7.OE-08 
4.6E-09 
2.8E-08 
S.ZE-11 
7.6E-11 
5.2E-10 
2.4E-09 

__ 

3.8E-09 
__ 

1.4E-08 
__ 

K 
lotal ILCR 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 

0.0% 
0.0% 
0.2% 
0.7% 

_- 

1.2% 

1.8E-07 
__ 

4.3% 
_- 
__ 

56.4% 
__ 

_- 

__ 

__ 

__ 
__ 

rotai ILCR 3.2E-07 100.0% 

/Per amat er 

Benro(a)anthracane 
Benzo(b)fluoranlhene 
Benzo(a)pyrene 
Indeno(l,2.3-cd)pyrene 
Dibenzo(a,h)anthracene 

Carbazole 
Chrysene 
Benzo(k)fluoranthene 
Aroclor-1260 
1,3-Dinitrobenrene 
2,4,6-Trinitrotoluene 
Amino-Dinitrotoluene 

RDX 
Aluminum 
Antimony 
Arsenic 

Cadmium (soil) 
Chromium 

Copper 
Iron 
Manganese 

ncarclnoi 
-xi- 
(mglkgld 
1.8E-07 
1.9E-07 
1.7E-07 
1 .l E-07 
6.7E-08 

7.2E-08 
1.8E-07 
15E-07 
2.1 E-08 
4.7E-08 

2.2E-06 
2.2E-07 

2.2E-06 
4.OE-03 
4.9G07 
2.1E-06 
3.6E.07 
3.8E-06 
l.lE-05 
3.7E-03 

3.4E-04 
2.8E-04 

HQ 

15 
; Contnt 

HI 

__ 
-- 

-_ 
__ __ 

-- 

5.3E-05 

4.4E-03 
3.7E-03 
7.3E.04 
4.OE-03 
1.2E-03 
7.OE-03 
3.6E-04 
1.3E-03 
2.7E-04 
1.2E-02 
1.7E-02 

9.4E-04 

__ 

0.1% 
8.4% 

7.0% 
1.4% 
7.5% 
2.3% 
13.2% 
0.7% 
2.4% 
0.5% 

23.0% 
31.8% 

1.8% A----L 
Total HI: 5.3G02 100.0% 

rcinoger 
CDI iContrii 
WbW otal ILC 

2.OE-08 2.4% 
2.1 E-08 2.5% 
1.8E-08 22.0% 

1.2E-08 1.4% 
7.2B09 8.7% 
7.8E-09 0.0% 

2.OE-08 0.0% 

1.6E-08 0.2% 
2.3E-09 0.7% 

5.1 E-09 ._ 

2.4E-07 1.2% 

2.4E-08 __ 

2.4E-07 4.3% 

4.3E-04 
5.3E-08 ._ 

2.3E-07 56.4% 

3.9E.08 .- 

4.1 E-07 
l.lE-06 
4.OE-04 
3.6E-05 

3.1 E-05 

I 
otal ILCK: 6.0t-07 lOU.O% 

ILCR 

1.4E-08 
1.5E-08 
1.3E-07 
8.6E-09 
5.3E-08 
1.6E-10 
1.4E-10 
1.2E-09 
4.5E-09 

__ 

7.2E-09 
__ 

2.6E-08 
_- 
__ 

3 4E-07 
__ 
__ 
__ 
__ 
__ 
__ 

r=nt 

HQ 

__ 

_. 
__ 

l.OE-04 
8.4E-03 
7.OE-03 
1.4E-03 
7.5E-03 
2.3E-03 

1.3E-02 
6.8E-04 
2.4E-03 
5.OE-04 
2.3E-02 
3.2E-02 

1.8E-03 

I 

CDI 
mg/kg/d) 

3.4E-07 
3.6E-07 
3.2E-07 
2.1 E-07 
1.3E-07 
1.4E-07 
3.4E-07 
2.8E-07 
3.9E-08 

9.OE-08 
4.2E-06 

4.2E-07 
4.2E-06 
7 5E-03 
9.2E-07 
4.OE-06 
6.8E-07 
7.2E-06 
2.OE-05 
6.9E-03 
6.4E-04 

5.4E-04 

s 
) Contrit 

HI 

__ 
__ 
__ 
__ 

__ 
__ 
__ 

0.1% 
8.4% 
7.0% 
1.4% 
7.5% 
2.3% 
13.2% 
0.7% 
2.4% 

0.5% 
23.0% 
31.8% 
1.8% 

0.6485925 
0.687167 

0.6008975 
0.390194 

0.2365259 

0.257 
0.649 
0.529 

0.0744713 
0.169354 
7.911262 

0.79 

7.841227 
14241.483 

i .?387?82 
7.4940421 

1.2836332 
13.51 

37.977166 
13057.356 

1202.7661 
1011.2925 Zinc 

i 
NOTES: 

Total HI: l.OE-01 -- --. I”“.“% 

NA _ Toxicity criterion not available. 

- Not applicable 
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TRESPASSERS _ CURRENT SCENARIO 
DERMAL CONTACT WlTH SURFACE SOIL -SITE 4 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN. VIRGINIA 

DAD (mg/kg/d)= (Cs’CF’AF*ABSSA*EF*ED)/(BnrAT) 
ILCR = CDI”CSFd 

HQ = CDI/RfDd 

Etclmmm 
DAD 
ILCR 
CSFo 

HQ 
RfDo 

CS 
CF 
AF 

ABS 
SA 

Descriotion 
Dermally absorbed dose (mgIkg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1 /(mgfig/d)) 
Hazard quotient 
Oral reference dose (mgikg/d) 
Concentration of chemical in so11 (mgn(g) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cmZ%vent) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time. noncarcinogens (d) 

EF 
ED 
BW 
ATc 
AT” 

IParameter 

Benzo(a)anthracene 
Be”zo(b)fluoranthe”e 
Benzo(a)pyre”e 
Indeno(l.2.3-cd)pyrene 
Dibenzo(a,h)anthracene 
Carbazole 
Chtysene 
Benzo(k)fluoranthene 
Aroclor-1260 
1,bDinitrobenzane 
2,4.6-Trinitrotoluene 
Amino-Dinitrotoluene 
RDX 
Aluminum 
Antimony 
Arsenic 
Cadmium (soil) 
Chromium 
copper 
Iron 

/:.;ganwe 

NOTES: 

0.6485924! 
0.6871669! 
0.60089746 
0.3901939! 
0.2385259: 

0.257 
0.649 
0.529 

0.0744713’ 
0.169354 
7.911262 

0.79 
7.841227 

14241.482: 
1.7387782: 
7.4940421‘ 
1 2836332: 

13.51 
37.977166~ 
13057.356~ 
1202.7661: 
1011.2925 

ABS 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.06 
0.1 
0.1 
0.1 
0.1 

0.01 
0.01 

0.032 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

CSFd 
1 /(mg&g/d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.247191 
NA 

0.0405405 
NA 

0.11 
NA 
NA 

1.5789474 
NA 
NA 
NA 
NA 
NA 
NA 

RfDd 

OWW) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00045 
0.00037 

0.000036 
0.003 

0.2 
0.00004 

0.000285 
0.00005 
0.00003 

0.024 
0.06 

0.001 
0.075 

&&!I Adolescent 
cs CS (Chemical Specific) 
cs cs 
cs cs 
cs CS 
cs cs 
cs cs 

l.OOE-06 l.OOE-06 
1 1 

cs cs 
5,300 3,480 

143 143 
4 4 

70 37 
25,550 25,550 
I.460 1460 

OAD 
@WWd) 
1 IE-07 
1.2E-07 
1 .OE-07 
6.6E-08 
4.OE-08 
4 4E-08 
1 .I E-07 
9.OE-08 
7.6E-09 
2.9E-08 
1.3E.06 
1.3E-07 
1 3E-06 
2.4E-04 
2.9E-08 
4 1 E-07 
Z.ZE-08 
2.3E-07 
6.4E-07 
2 2E-04 
2.OE-05 
1.7E-05 

lrcinogen s 

ILCR 1 

1.7E-08 

5.4E-08 
-_ 

1.5E-07 
__ 

6.4E-07 

AC 

-7 
6 Contnb 
.otai ILCF 

“_ 
__ 

20% 
__ 

6.3% 

17.0% 
__ 
__ 

74.7% 

__ 
. . 
__ 
-_ 

rotal ILCR’ 8.6E-07 100.0% 

-7 
DAD 
w 
l.QE-06 
2.OE-06 
1.8E-06 
1 Z-06 
7.lE.07 
7.6E-07 
1.9E-06 
1.6E-06 
1.3E-07 
5OE-07 
2.3E-05 
2.3E-06 
2.3E-05 
4.2E-03 
5.Z.E-07 
7.1 E-06 
3.8E-07 
4.OE-06 
1 .l E-05 
3.9E-03 
3.6E-04 
3.OE-04 

-ET-- 

lcarcinol -- 

HQ -. 
_. 

-. 
__ 
. . 

l.lE-03 
6 3E-02 
6.5E-02 
7.8E-03 
2 lE-02 
1.3E-02 
2.5E-02 
7.6E-03 
1.3E.01 
4.7E-04 
6.5E-02 
3 6E-01 
4.OE-03 

--- 
L-.- 
& Contrib 

HI 

_. 
. . 
. 

. 

._ 

._ 

._ 

. . 
_. 

0.1% 
8.3% 
8.5% 
10% 
2.8% 
17% 
3.3% 
1 0% 

17.5% 
0 1% 
8.5% 

46.7% 
0 5% 

7.6E-01 100.0% 

ns 
Adole 

DAD 
m 
1.4E-07 
1.4E-07 
1.3E-07 
8.2E-08 
5.OE-08 
5.4E-08 
1.4E-07 
l.lE-07 
9.4E-09 
3.6E-08 
1.7E-06 
1.7E.07 
1.7E-06 
3.OE-04 
3.7E-08 
5.OE-07 
2.7E-08 
2.8E-07 
8.OE-07 
2.7E-04 
2.5E-05 
2.1E-05 

otal ILCR 

arcinoge 

ILCR 

__ 
__ 
__ 
_. 
. . 
_. 
_. 
. . 

2.1 E-08 

6.8E-08 
.- 

1.8E-07 
-. 
-_ 

8.OE-07 
-_ 
_. 
_. 
_. 
_. 
_. 

l.lE-06 1000% HI: 9.5E-01 100.0% 

% 
Total ILCR 

__ 

__ 
._ 
. . 
._ 
._ 

2.0% 
. . 

6.3% 

17.0% 
__ 
-_ 

74.7% 
__ 
._ 
. . 
. . 
. . 
__ 

N 
DAD 
(mgncgld) 
2.4E.06 
2.5E-06 
Z.ZE-06 
1.4E.06 
8 8E-07 
9.5E-07 
2.4E.06 
1 .QE-06 
1.6E-07 
6 ZE-07 
29E-05 
2.9E-06 
2 9E-05 
5.2E-03 
6.4E-07 
8.8E-06 
4.7E.07 
5.OE-06 
1.4E.05 
4.8E-03 
4 4E-04 
3 7E-04 

,arcinog 

HQ 

ens 
% Contrit 

HI 

._ 
_. 

._ 

. . ._ 

1.4E-03 0.1% 
7.9E-02 8.3% 
8.1 E-02 8.5% 
9.6E-03 1 .O% 
2.6E-02 2 8% 
1 6E-02 1.7% 
3.1 E-02 3.3% 
9.5E-03 1 .O% 
1.7E-01 17.5% 
5.8E-04 0.1% 
8.OE-02 8.5% 
4.4E-01 46.7% 
5.OE-03 0.5% 

1 

NA - Toxicity criterion not available 
- Not applicable. 
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TRESPASSERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*lR*CF”FI*EF”ED)/(BW”AT) 
ILCR = CDI’CSFo 

HQ = CDllRfDo 

CDI 
ILCR 

- edAt- 
Chronic daily intake (mglkgld) cs cs (Chemical Specific) 
Incremental lifetime cancer risk cs cs 

CSFo 
HQ 

RfDo 
CS 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Oral cancer slope factor (ll(mg/kgld)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mgld) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs 
cs 
cs 
cs 
100 

1 .OOE-06 
0.5 
143 
4 
70 

cs 
cs 
cs 
cs 
100 

0.000001 
0.5 
143 
4 
37 

25550 
1460 

1 AdL Adole 
7 
ncarcrnoc I 

HQ 
-- 
-- 
__ 
-- 
-_ 
__ 
__ 
-_ 

2.3E-02 
7.1E-01 
1.6E-02 
5.9E-03 

IS 
,Contrit 

HI 

I 
CDI 

mglkgld) 

2.3E-05 
3.5E-05 
2.9E-05 
3.OE-05 
1.7E-05 
3.2E-06 
3.3E-05 
4.1 E-06 
9.OE-06 
2.lE-04 
4.7E-03 
1.2E-04 

lrcinoger 

ILCR 

2.7E-08 
1.5E-06 
1.2E-06 
1.2E-05 
7.1 E-07 
1.3E-06 
1.4E-08 
1.7E-08 

_- 
1.8E-05 

-- 
-- 

icarcinor L 

HQ 
__ 
_- 
-- 
__ 
-- 
_- 
-- 
-- 

1.2E-02 
3.7E-01 
8.3E-03 
3. I E-03 

1s 
'oContrib 

HI 

rrcinogen 

ILCR 

1.4E-08 
7.8E-07 
6.3E-07 
6.5E-06 
3.7E-07 
7.1 E-07 
7.4E-09 
9.1E-09 

__ 
9.6E-06 

-_ 
-_ 

S 
‘oContrib 
‘otal ILCF 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.8% 
0.0% 
0.0% 

-- 
51.4% 

__ 
__ 

CDI 
OwkM) 
1.3E-06 
2.OE-06 
1.6E-06 
1.7E-06 
9,7E-07 
1.8E-07 
1.9E-06 
2.4E-07 
5.2E-07 
l.ZE-05 
2.7E-04 
6.8E-06 

CDI 
mglkgld A 
1.2E-05 
1.9E-05 
1 SE-05 
1.6E-05 
9.OE-06 
1.7E-06 
1.8E-05 
2.2E-06 
4.8E-06 
l.lE-04 
2.5E-03 
6.3E-05 

% Contrib. 
rotal ILCR 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.8% 
0.0% 
0.0% 

__ 
51.4% 

__ 
-- 

RfDo 
‘mglkgld) - 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0004 
0.0003 

0.3 
0.02 

CDI 
bw&dd) 
7.OE-07 
l.lE-06 
8.6E-07 
9.OE-07 
5.lE-07 
9.aE-08 
1 .OE-06 
1.2E-07 
2.7E-07 
6.4E-06 
1.4E-04 
3.6E-06 

CS 
OWW 

44 
67 
54 
56 
32 
6.1 
63 
7.8 

17.023329 
399.6953 

8910 
224 

CSFo 
I(mglkglc 

0.02 
0.73 
0.73 
7.3 

0.73 
7.3 

0.0073 
0.073 

NA 
1.5 
NA 
NA 

Parameter 

Carbazole 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3od)pyrene 
Dibenzo(a,h)anthracene 
Chr-ysene 
Benzo(k)fluoranthene 
Antimony 
Arsenic 
Iron 
Manganese 

__ 
-_ 
__ 
__ 
_- 
-- 
-_ 
-_ 

3.0% 
94.1% 
2.1% 
0.8% 

-- 
_- 
-- 
__ 
_- 
__ 
_- 
-- 

3.0% 
94.1% 
2.1% 
0.8% 

Total HI: 7.5E-01 100.0% Total ILCR: 1.9E-05 100.0% Total HI: 4.OE-01 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

411 l/00, 4Trespasser Risk Calc.xks 

SShslng 



TRESPASSERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mglkgld)= (Cs*CF”AF*ABS*SA*EF*ED)/(BWAT) 
ILCR = CDI’CSFd 

HQ = CDllRfDd 

DescriDtion 
Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cmZevent) 
Absorption fraction 
Skin surface area available for contact (cm2) 

WAdolescent 
cs cs (Chemical Specific) DAD 

ILCR 
CSFo 

HQ 
RfDo 

cs 
CF 
AF 

ABS 
SA 

cs cs 

cs cs 

cs cs 

cs cs 

cs cs 

l.OOE-06 l.OOE-06 
1 1 

cs cs 
5,300 3,480 
143 143 
4 4 

70 37 
25,550 25,550 
1,460 1460 

Ad 

EF 
ED 
BW 
ATC 
ATn 

Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

IParameter 1 (mi;g) 

Carbazole 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Chrysene 
Benzo(k)fluoranthene 
Antimony 
Arsenic 
Iron 
Manganese 

44 
67 
54 
56 
32 
6.1 
63 
7.8 

17.0233287 
399.6953 

8910 
224 

ABS 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.01 
0.032 
0.01 
0.01 

CSFd 
ll(mgtkgld) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.5789474 
NA 
NA 

RfDd 
‘mglkgld) - 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00004 
0.000285 

0.06 
0.001 

: 

7.5E-06 
l.lE-05 
9.2E-06 
9.5E-06 
5.4E-06 
‘I .OE-06 
i.lE-05 
1.3E-06 
2.9E-07 
2.2E-05 
1.5E-04 
3.8E-06 

Total ILCR. 

Adole: 

fi Contrib. 
rotal ILCR 

-_ 
__ 
-- 

__ 
- 
-_ 
-- 

100.0% 
-_ 
-- 

see 

I 

arcinoge 

HP 

- 

Contrib 
HI 

-- 
__ _I 

1.6E-01 8.1% 
1.7E+OO 84.9% 
5.5E-02 2.8% 
8.3E-02 4.2% 

nt 
Nt 

DAD 
[mglkgld) 

1.6E-04 
2.5E-04 
2.OE-04 
2.1 E-04 
1.2E-04 
2.2E-05 
2.3E-04 
2.9l-s05 
6.3E-06 
4.7E-04 
3.3E-03 
8.3E-05 

G rcinogens 
------b 

r 

DAD 
mglkgld) 

1.3E-04 
2.OE-04 
1.6E-04 
4.7E-04 
9.5E-05 
1.8E-05 
1.9E-04 
2.3E-05 
5.OE-06 
3.8E-04 
2.6E-03 
66E-05 

HQ 

_- 

__ 

_ 

_- 

1.3E-01 
1.3E+Or 
4.4E-02 
6.6E-02 

HI: 

arcinoger 

ILCR 

- 

- 
__ 
- 
__ 

4.3E-05 

IS 

% Contrib. 
HI 

__ 
_- 
__ 

- 
-- 
__ 

8.1% 
84.9% 
2.8% 
4.2% 

b Contrib. 
otal ILCR 

- 

DAD 
‘mg/kg/d) L 
9.3E-08 
1.4E-05 
l.lE-05 
1.2E-05 
6.7E-06 
1.3E-06 
1.3E-05 
1.6E-06 
3.6E-07 
2.7E-05 
1.9E-04 
4.7E-06 

rotal ILCR 

ILCR 

-- 

- 

3.4E-05 
-- 

HI: 1.9E+OO 100.0% 

NOTES: 
NA - Toxicity criterion not available, 
- Not applicable. 

4/l 1100, 4Trespasser Risk Calcxls 
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TRESPASSERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER - SITES 4,211 AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cw*lR*ET+EF*ED)/(BWAT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter 
CDI 
ILCR 
CSFo 

HQ 
RfDo 
cw 
IR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Parameter 

Bis(2-ethylhexyl)phthalate 
2.4-/2,6-Dinitrotoluene 
Amino-Dinitrotoluene 
RDX 
Antimony 
Arsenic 

DescriDtion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (Il(mg/kgld)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (Uhour) 
Exposure Time (hours/day) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Aweraging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
143 
4 

70 
25550 
1460 

Older 
w 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
143 
4 

37 
25550 
1460 

I I I Adult I Older Child 
arcinogen 

f pntr,I C-J N;ncarcinogef 
Carcinogens Non 

% Contrib. 1 CDI cw CSFo RfDo CDI 
(mg/L) l/(mglkg/d) (mglkgld) (mglkgld) 

0.0395 0.014 0.02 1.6E-06 
0.00106 NA 0.002 4.4E-08 
0.00226 NA 0.00006 9.4E-08 
0.02466 0.11 0.003 1 .OE-06 
0.01464 NA 0.0004 6.1E-07 
0.00221 1.5 0.0003 9.2E-08 

ILCR 

2.3E-08 
-- 
_- 

l.lE-07 
_- 

1.4E-07 

Total ILCR (mg/kg/d) HQ 

8.4% 2.9E-05 1.4E-03 
-_ 7.7E-07 3.9E-04 

-l-t -_ 1.6E-06 2.7E-02 
44.2% 1.8E-05 6.OE-03 

__ 1 ,l E-05 2.7E-02 
50.4% 1.6E-06 5.4E-03 

ILCR 

4.3E-08 
-_ 
_- 

2.1 E-07 
-- 

2.6E-07 

Total ILCA 

carcinoc d 

HQ 

2.7E-03 
7.3E-04 
5.2E-02 
l.lE-02 
5.OE-02 
1 .OE-02 

IS 
% Contrib 

HI 

2.1% 
0.6% 

40.8% 
8.9% 

39.6% 
8.0% 

1.3E-01 100.0% 

1 

I I 
2.7E-07 100.0% / HI: 6.7E-02 100.0% ITotal ILCR: 5.2E-07 100.0% 1 HI: 

NA - Toxicity criterion not available. 
-- Not applicable. 

4Trespasser Risk Calc.xls 
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TRESPASSERS -CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE WATER - SITES 4,21, AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mglkg/d)= (Cw*CF*Kp*SA”EF’ED”ET)/(BWAT) 

ILCR = CDI*CSFo Adj CSF Adj q CSF/AD 
HQ = CDllRfDo Adj RID Adj = RfD*AD 

DAD 
ILCR 
CSFo 
HQ 

RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
cw 
CF 
KU 

Descriation 
Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (yrs) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncsrcinogens (d) 
Concentration of chemical in water (mg/i) 
Conversion factor (Ucm3) 
Dermal permeabilitv coefficient (cm/hour) 
Adjustment for Absorbed Dose AD 

Parameter 
cw 

OWL) 
Bis(2-ethylhexyhphthalate 0.0395 
2,4-/2,6-Dinitrotoluene 
~Amino-Dinitrotoluene 

0.00106 
0.00226 

~RDX 0.02466 
Antimony 0.01464 
Arsenic 0.00221 

NOTES: 
NA -Toxicity criterion not available. 
-- Not applicable. 

KP 
(cm/hour’ A 
3.3E-02 
3.7E-03 
3.7E-03 
1.5E-03 
3.OE-03 
3.OE-03 

CSFd 
ll(mglkgld 

2.55E-02 
NA 
NA 

l.lOE-01 
NA 

4.58E+OO 

Adult 
cs 
cs 
cs 
cs 
cs 

5,300 
143 
4 

2.6 
70 

25550 
1460 
cs 

1 .OOE-03 
cs 

Young 
child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

3,480 
143 
4 

2.6 
37 

25,550 
1,460 

cs 
1 .OOE-03 

cs 
cs cs 

4Trespasser Risk Calc.xls 
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TRESPASSERS - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT - SITES 4,21, AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs*lR*CF*FI*EF*ED)/(B\) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

CDI 
ILCR 
CSFo 

HQ 
RfDo 

cs 

DescriDtion Ad&&&&@& 
Chronic daily intake (mglkgld) cs cs (Chemical Specific) 
Incremental lifetime cancer risk cs cs 
Oral cancer slope factor (l/(mg/kg/d)) cs cs 
Hazard quotient cs cs 
Oral reference dose (mglkgld) cs cs 
Concentration of chemical in soil (mglkg) cs cs 

IR ingestion Rate (mgld) 100 100 
CF Conversion factor (kg/mg) 1 .OOE-06 0.000001 
FI Fraction of soil ingested from site 0.5 0.5 
EF Exposure Frequency (dlyr) 143 143 
ED Exposure Duration (yrs) 4 4 
BW Body weight (kg) 70 37 
ATc Averaging time, carcinogens (d) 25550 25550 
ATn Averaging time, noncarcinogens (d) 1460 1460 

i- 
l- 

1 I- 
RfDo 

OwMM) 

1 
0.0004 
0.0003 
0.004 
0.003 

0.3 
0.02 

0.00007 
0.007 

Aduli Adoll cent 
1 Nl-ln CS 

i 

carcinog 

HQ 

l.lE-02 
1.9E-02 
2.1 E-02 
7.6E-04 
6.1E-03 
5.8E-02 
6.6E-03 
3.3E-03 
3.9E-03 

Carcinoger 1s 
% Contrib. 

ILCR Total ILCR 
-- __ 
-- __ 

2.8E-07 100.0% 
__ _- 

: 

__ -- 
-- -_ 
-- -_ 
__ __ 
__ __ 

carcinog 

HQ 

5.7E-03 
1 .OE-02 
l.lE-02 
4.OE-04 
3.2E-03 
3.OE-02 
3.5E-03 
1.8E-03 
2.OE-03 

rrcinogen 

ILCR 
__ 
__ 

5.3E-07 
_- 
-- 
-- 
__ 
-- 
-- 

CDI 
(mgWd) 
6.2E-04 
4.3E-07 
3.5E-07 
4.4E-08 
1 .OE-06 
9.9E-04 
7.6E-06 
1.3E-08 
1 .SE-06 

bContrib 
otal ILC 

-_ 
__ 

100.0% 
-_ 
-- 
__ 
__ 
-_ 
-_ 

N 
CDI 

‘mglkgld) L 
l.lE-02 
7.6E-06 
6.2E-06 
7.6E-07 
1.8E-05 
1.7E-02 
1.3E-04 
2.3E-07 
2.7E-05 

3 
b Contrib 

HI 

8.4% 
14.7% 
18.0% 
0.6% 
4.7% 

44.8% 
5.2% 
2.6% 
3.0% 

‘otal ILCR: 5.3E-07 100.0% HI: 1.3E-01 100.0% 

CDI 
O-wMW 

3.3E-04 
2.3E-07 
1.9E-07 
2.3E-08 
5.5E-07 
52E-04 
4.OE-06 
7.OE-09 
8.2E-07 

L 
CDI 

:mgWd) 

5.7E-03 
4.OE-06 
3.3E-06 
4.OE-07 
9.6E-06 
9.1 E-03 
7.OE-05 
l.ZE-07 
1.4E-05 

rotal ILcR 2.8E-07 100.0% HI: 

5 
jContrib 

HI 

8.4% 
14.7% 
16.0% 
0.6% 
4.7% 
44.8% 
5.2% 
2.6% 
3.0% 

CS 
VwW 

20470.32 
14.27 
il.68 
1.44 

34.33 
32592.85 
250.39 

0.44 
51.15 

CSFo 
ll(mglkgld: 

NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

NOTES: 
NA - Toxicity cntenon not avarIable. 
-- Not applicable. 
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TRESPASSERS - CURRENT SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITES 4.21, AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mglkg/d)= (Cs*CF*AF*ABS*SA*EF*ED)I(BWAT) 
ILCR = CDI’CSFd 

HQ = CDllRfDd 

DescriDtion 
DAD 
ILCR 
CSFo 

HQ 
RfDo 

CS 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 

Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kglmg) 
Soil to skin adherence factor (mg/cmZ-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

1 Parameter 
cs 

b-wkd ABS 1 
1 

I 

CSFd 
l(mg/kg/d) 

NA 
NA 

.57894737 
NA 
NA 
NA 
NA 
NA 
NA 

&ldLlb 
cs 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
CS 

1 .OOE-06 

cs cs 
5,300 3,480 

143 143 
4 4 

70 37 
25,550 25,550 
1,460 1460 

Adu 
Carcinogens 

1 % 
Total ILCR ILCR 

-- 

lest 
-I- N 

DAD 
@?&r/d) 

7.5E-03 
5.3E-06 
1.4E-05 
5.3G07 
1.3E-05 
1.2E-02 
9.2E-05 
1.6E-07 
1.9E-05 

carcinoc L 

HP 

3.8E-02 
1.3E-01 
4.8E-02 
l.lE-02 
4.2E-01 
2.OE-01 
9.2E-02 
l.ZE-02 
1.3E-0’1 

HI: 1 E+Oc 

N 
DAD 

@WWY 

6.4 E-03 
4.2E-06 
1 .I E-05 
4.3E-07 
1 .OE-05 
9.7E-03 
7.4E-05 
1.3E-07 
1 SE-05 

HI: 

carcinog 

HQ 

3.OE-02 
l.lE-01 
3.9E-02 
8.5E-03 
3.4E-01 
1.6E-01 
7.4E-02 
9.3E-03 
l.lE-01 

.rcinogen 

ILCR 

-- 

1.2E-06 

s. 
% Contrib. 

HI 

3.5% 
12.1% 
4.4% 
1 .O% 

38.7% 
18.4% 
8.5% 
1.1% 

12.4% 

100.0% 

s 
% Contrib. 

HI 

3.5% 
12.1% 
4.4% 
1 .O% 

38.7% 
18.4% 
0.5% 
1.1% 

12.4% 

100.0% 

^_ 
- 

Aluminum 20470.32 0.01 
Antimony 14.27 0.01 
Arsenic 11.68 0.032 
Cadmium (soil) 1.44 0.01 
Chromium 34.33 0.01 
Iron 32592.85 0.01 
Manganese 250.39 0.01 
Thallium 0.44 0.01 
Vanadium 51.15 0.01 

C Contrib 
.otal ILCF 

-- 
- 

100.0% 
-- 
-- 
- 
_- 

DAD 
WwWd) 

4.3E-04 
3.OE-07 
7.9E-07 
3.OE-08 
7.2E-07 
6.9E-04 
5.3E-06 
9.3E-09 
l.lE-06 

1 .OE-06 

- 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 
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TRESPASSERS - CURRENT SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL-SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs*lR*CF*FI*EF*ED)/(BW”AT) 
ILCR = CDI’CSFo 

HQ = CDllRfDo 

CDI 
ILCR 

DescriDtion AsuAdolescent 
Chronic daily intake (mg/kg/d) cs cs (Chemical Specific) 
Incremental lifetime cancer risk cs cs 

CSFo 
HQ 

RfDo 
cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mg/d) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs cs 
cs cs 
cs cs 
cs cs 
100 100 

1 .OOE-06 0.000001 
0.5 0.5 
143 143 
4 4 

70 37 
25550 25550 
1460 1460 

-r z 

! I 

-I- 
I 

Ad1 ent 
icarcinor I 

CDI 
mglkgld’ I 
2.1 E-07 
7.4E-08 
l.lE-07 
1.4E-07 
1.2E-07 
6.9E-08 
5.4E-09 
5.5E-03 
2.OE-06 
4.1E-06 
6.3E-06 
5.3E-03 
1.3E-04 
5.9E-07 
2.9E-07 
6.1E-04 

HQ 
_- 

L 
b Contrib 

HI 

- 

- - 
-- 

l.lE-04 0.2% 
5.5E-03 10.1% 
6.5E-03 12.0% 
4.1E-03 7.5% 
2.1 E-03 3.8% 

I 
1.8E-02 32.3% 
6.6E-03 12.1% 
5.9E-03 10.7% 
4.2E-03 7.6% 
2.OE-03 3.7% 

Toiai Hi: _ -- ^^ 3.3t-UL -igg.g% 

ircinoger 

ILCR 

9.OE-09 
3.1E-08 
4.4E-09 
5.7E-11 
4.9E-10 
2.9E-09 
5.OE-09 

1.7E-07 

trcinogen 

ILCR 

4.7E-09 
1.6E-08 
2.3E-09 
3.OE-11 
2.6E-10 
1.5E-09 
2.6E-09 

-- 

8.9E-08 
__ 
__ 

-_ 
- 
-_ 
_- 

I -- 
CDI 

‘mglkgld) i 
l.lE-07 
3.9E-08 
.5.6E-08 
7.3E-08 
6.2E-08 
3.6E-08 
2.9E-09 
2.9E-03 
1 .OE-06 
2.2E-06 
3.3E-06 
2.8E-03 
7.OE-05 
3.‘lE-07 
1.5E-07 
3.2E-04 

ncarcino’ 

HP 
- 
-_ 
- 
- 

- 

5.7E-05 
2.9E-03 
3.5E-03 
2.2E-03 
l.lE-03 
9.3E-03 
3.5E-03 
3.1E-03 
2.2E-03 
l.lE-03 

“S 

b Contrit 
HI 

K 
rotal ILCR 

4.1% 
14.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

_- 

76.2% 

cs 
OwNO 
0.40533 

0.14 
0.2 

0.26 
0.22 
0.13 

0.01024 
10394.44 

3.71 
7.74 
11.89 

40008.45 
250.11 

1.11 
0.55 

4 144.05 

CDI 
WWWd) 

1.2E-08 
4.2E-09 
6.lE-09 
7.9E-09 
6.7E-09 
3.9E-09 
3.1E-10 
3.1E-04 
l.lE-07 
2.3E-07 
3.6E-07 
3.OE-04 
7.6E-06 
3.4E-08 
1.7E-08 
3.5E-05 

_. ..-- 
I otal ILC;K 

b Contrib. 
otal ILCR 

4.1% 
14.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

76.2% 

__ 
__ 
-_ 
-- 
__ 
_- 

CSFo RfDo 
r(mglkgld mglkgld 

0.73 NA 
7.3 NA 
0.73 NA 

0.0073 NA 
0.073 NA 
0.73 NA 
16 0.00005 
NA 1 
4.5 0.0003 
NA 0.001 
NA 0.003 
NA 0.3 
NA 0.02 
NA 0.0001 
NA 0.00007 
NA 0.3 

CDI 
Ow~Wd) 
6.5E-09 
2.2E-09 
3.2E-09 
4.2E-09 
3.5E-09 
2.1E-09 
1.6E-10 
1.7E-04 
5.9E-08 
1.2E-07 
1.9E-07 
1.6E-04 
4.OE-06 
1.8E-08 
8.8E-09 
1.8E-05 

Parameter 

Benzo(b)fluoranthene 
Benzo(a)pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(k)fluoranthene 
Indeno(l,2,3-cd)pyren 
Dieldrin 
Aluminum 
Arsenic 
Cadmium (soil) 
Chromium 
Iron 
Manganese 
Mercury 
Thallium 

- 

- 
-- 

0.2% 
10.1% 
12.0% 
7.5% 
3.8% 

32.3% 
12.1% 
10.7% 
7.8% 
3.7% Zinc 

I I 
Totai Hi: 2.YbUZ 1uu.u”h J 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable 

4/4 1100, 21Trespasser Risk Calc.xls 

SSlng 



TRESPASSERS-CURRENT SCENARIOS 

DERMAL CONTACT WlTH SURFACE SOIL - SITE 21 

REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS’SA*EF*ED)/(BW’AT) 

ILCR = CDI’CSFd 

HQ q CDI/RfDd 

Parameter 

DAD 

ILCR 

CSFo 

HQ 
RfDO 

CS 

CF 
AF 

ABS 

SA 

Descriotinn 

Dermally absorbed dose (mg/kg/d) 

Incremental lifetime cancer risk 

Oral cancer slope factor (ll(mg/kgld)) 

Hazard quotient 

Oral reference dose (rngIkg/d) 

Concentration of chemical in soil (mgikg) 

Conversion factor (kg/mg) 

Soil to skin adherence factor (mg/cm2-event) 

Absorption fraction 

Skin surface area available for contact (cm2) 
EF 

ED 

BW 

ATc 

ATn 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time. noncarcinogens (d) 

Parameter 

Benzo(b)Ruoranthene 

Benzo(a)pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(k)fluoranthene 

Indeno(l,2,3cd)pyrene 

Dieldrin 

Aluminum 

Arsenic 

Cadmium (soil) 

Chromium 

IlOll 

Manganese 

Mercury 

Thallium 

cs 
bm3k3) 
0.40533 

0.14 

0.2 

0.26 

0.22 

0.13 

0.01024 

10394.44 

3.71 

7.74 

11.89 

lOOOt3.45 

250.11 

1.11 

0.55 

1144.05 

ABS 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.01 

0.032 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

CSFd RfDd DAD 

/(mg&g/d: @wWd) mwwd) 

NA NA 6.9E-08 

NA NA 2.4E-08 

NA NA 3.4E-08 

NA NA 4.4E-08 

NA NA 3.7E-08 

NA NA 2.2E-08 

32 0.000025 1.7E-09 

NA 0.2 1 .EE-04 

I .5789474 0.000285 2.OE-07 

NA 0.00005 1.3E-07 

NA 0.00003 2.OE-07 

NA 0.06 1.7E-04 

NA 0.001 4.2E-06 

NA 0.000015 1.9E-06 

NA 0.000014 9.3E-09 

NA 0.075 1.9605 

I 

Zinc 

md!tAdolescent 
cs cs (Chemical Specific) 

cs 
cs 
cs 
cs 
cs 

1 .OOE-06 

cs 
5,300 

143 

4 

70 

25,550 

1,460 

CS 
cs 
cs 
cs 
cs 

1 .OOE-06 

1 

cs 

3,480 

143 

4 

37 

25,550 

1460 

rrcinogens 

ILCR 

__ 

-_ 

__ 

56E-08 

3.2E-07 
__ 

__ 

__ 

-- 

Total ILCR: 3.7E-07 100.0% 

/a Contrib 

.otal ILCF 

14.9% 

85.1% 
__ 

_- 

__- 
I 

DAD 

@MWd) 

1.2E-06 

4.2E-07 

5.9G07 

7.7E-07 

6.5E-07 

3.9E-07 

3.OE-08 

3.1E-03 

3.5C06 

2.3E-06 

3.5E-06 

3.OE-03 

7.4E-05 

3.3E-07 

1.6E-07 

3.4E-04 

HQ 

Is 
% Contrib 

HI 

__ 

__ 

-_ 

__ 

__ 

1.2E-03 0.3% 

1.5E-02 4.4% 

1.2E-02 3.5% 

4.6E-02 13.0% 

1.2E-01 33.2% 

4.9E-02 14.0% 

7.4E-02 20.9% 

2.2E-02 6.2% 

1.2E-02 3.3% 

4.5E-03 1.3% 

tl,: 3.5E-01 100.0% T 

DAD 

(MWd) 

8.5E-08 

2.9G08 

4.2E-08 

5.5E-08 

4.6E-08 

2.7E-08 

2.2E-09 

2.2E-04 

2.5E-07 

1.6E-07 

2.5E-07 

2.1 E-04 

5.3E-06 

2.3E-08 

1.2E-08 

2.4E-05 

arcinoge 

ILCR 

__ 

__ 

__ 

._ 

__ 

__ 

6.9E-08 

3.9E-07 
-_ 

_- 

-_ 

._ 

-_ 

I_ 

__ 

ns 
T- 

Adole 

% Contrtb. 

Total ILCR 

__ 

__ 

14.9% 
_- 

85.1% 

I 
otal ILCR: 4.6E-07 100.0% 

:nt 

N 

DAD 

OwlWd) 

1 SE-06 

5.2E-07 

7.4E-07 

9.6E-07 

8.1E-07 

4.8E-07 

3.8C08 

3.8E-03 

4.4E-06 

2.9C06 

4.4E-06 

3.7C03 

9.2E-05 

4.1 E-07 

2.OE-07 

4.2G04 

one 

Pi,: 4.4E-01 100.0% 

arcinoge 

HQ 

__ 

__ 

1.5E-03 

1.9E-02 

1.5E-02 

5.7E-02 

1.5E-01 

6.1E-02 

9.2E-02 

2.7E-02 

1.4E-02 

5.6G03 

b Contrib 

HI 

0.3% 

4.4% 

3.5% 

13.0% 

33.2% 

14.0% 

20.9% 

6.2% 

3.3% 

1.3% 

NOTES: 

NA- Toxicity criterion not available 

- Not applicable. 
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TRESPASSERS - CURRENT SCENARIOS 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs’lR”CF*FI*EF*ED)I(BW”AT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

CDI Chronic daily intake (mglkgld) 
AadliAdolescent 
cs cs (Chemical Specific) 

ILCR 
CSFo 

HQ 
RfDo 

cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Incremental lifetime cancer risk 
Oral cancer slope factor (I/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mg/d) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
100 100 

1 .OOE-06 0.000001 
0.5 0.5 
143 143 
4 4 

70 37 
25550 25550 
1460 1460 

Adt Adole ent 
1S 

,Contrib 

HI 

rcinoger 

ILCR 

2.8E-08 
1.3E-08 
1.2E-09 
2.3E-11 
3.OE-09 
1.5E-10 
1.9E-09 

- 

1.8E-07 

I 
CDI 

{mglkgld) 

1.3E-07 
5.8E-08 
5.3E-08 
l.lE-07 
1.3E-07 
6.9E-08 
8.5&08 
6.4E-03 
4.OE-06 
7.8E-07 
1 .OE-05 
9.6E-05 
1.2E-02 
1.3E-04 
5.6E-05 

10 ncsrcinoC 

HQ 
__ 
__ 

-- 

6.4E-03 
1.3E-02 
7.8E-04 
3.4E-03 
2.4E-03 
3.9E-02 

2.8E-03 

I 
CDI 

‘mglkgld) 

7.OE-08 
3.1 E-08 
2.8E-08 
5.6E-08 
7.1E-08 
3.6E-08 
45E-08 
3.4E-03 
2.1 E-06 
4.1E-07 
5.4E-06 
5.1E-05 
6.2E-03 
6.7E-05 
3.OE-05 

ncarcino’ 

HQ 

-_ 
_.- 
-_ 
-- 

3.4E-03 
7.1E-03 
4.1 E-04 
1.8E-03 
1.3E-03 
2.1 E-02 

-- 

1.5E-03 

,rcinoger 

ILCR 

5.3E-08 
2.4E-08 
2.2E-09 
4.4E-11 
5.6E-09 
2.9E-10 
3.5E-09 

3.5E-07 
__ 
-- 
-_ 
__ 
-_ 
_- 

IS IS 

> Contrib 
HI 
- 

_- 
_- 

9.3% 
19.7% 
1.1% 
5.0% 
3.5% 

57.3% 
_- 

4.1% 

cs CSFo 

@v&d I(mglkgld 

0.25 7 
0.11 7.3 
0.1 0.73 
0.2 0.0073 

0.25285 0.73 
0.13 0.073 
0.16 0.73 

12046.95 NA 
7.64 1.5 
1.48 NA 

19.37 NA 
180.65 NA 

22276.88 NA 
240.69 NA 
105.93 NA 

RfDo 
mglkgld 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1 

0.0003 
0.001 
0.003 
0.04 
0.3 
NA 

0.02 

CDI 

Owed) 

4.OE-09 
1.8E-09 
1.6E-09 
3.2E-09 
4.OE-09 
2.1 E-09 
26E-09 
1.9E-04 
1.2E-07 
2.4E-08 
3.1E-07 
2.9E-06 
3.6E-04 
3.8E-06 
1.7E-06 

% Contrib. 
Total ILCR 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.8% 

- 

79.6% 
- 

-_ 

‘0 Contrib 
otal ILCF 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.8% 

79.6% 

-_ 
__ 

-- 

CDI 

Owed) 

7.6E-09 
3.3E-09 
3.OE-09 
6.1 E-09 
7.6E-09 
3.9E-09 
4.8E-09 
3.6E-04 
2.3E-07 
4.5E-08 
5.9E-07 
5.5E-06 
6.7E-04 
7.3E-06 
3.2E-06 

‘arameter 

i-Nitroso-di-n-propylamine 
3enzo(a)pyrene 
3enro(a)anthracene 
:hrysene 
3enzo(b)fluoranthene 
3enzo(k)fluoranthene 
ndeno(l.2.3-cd)pyrene 
Wuminum 
4rsenic 
Cadmium (soil) 
:hromium 
:opper 
ron 
.ead 
vlanganese 

L- 

1 - 

-- 

__ 

9.3% 
19.7% 
1.1% 
5.0% 
3.5% 

57.3% 

4.1% 

Total HI: 6.9E-02 100.0% -otal ILCR: 4.4E-07 100.0% Total HI: 3.6E-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 
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TRESPASSERS _ CURRENT SCENARIOS 

DERMAL CONTACT WITH SURFACE SOIL - SITE 22 

REASONABLE MAXtMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN - YORKTOWN. VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*SA*EF*ED)/(BW”AT) 

ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 

DAD 

ILCR 

CSFo 

HQ 

RfDO 

cs 

CF 

AF 

ABS 

SA 

L!ul!l Adolescent 

CS cs (Chemical Specific) Denally absorbed dose (mgkgld) 

Incremental lifetime cancer rfsk 

Oral cancer slope factor (</(mgikg/d)) 

Hazard quotient 

Oral reference dose (mglkgld) 

Concentration of chemical in soil (mgikg) 

Conversion factor (kg/mg) 

Soil to skin adherence factor (mg/cmZ-event) 

Absorption fraction 

Skin sutface area available for contact (cm2) 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

1 .OOE-06 1 .OOE-06 

1 1 

cs cs 

5,300 3,480 

143 143 

4 4 

70 37 

25,550 25,550 

1.460 1460 

-_ 
Afl 

EF Exposure Frequency (d/yr) 

ED Exposure Duration (yrs) 

BW Body weight (kg) 

ATc Averaging ttme, carcinogens (d) 

ATn Averaging time, noncarcinogens (d) 

x 1 

/Parameter 

b Contrib 

HI 

- 
arcinoge ‘ns 

4 

HQ 

__ 

-_ 

_. 

_- 

_- 

__ 

__ 

__ 

__ 

__ 

2.2E-02 

3.2E-02 

1 .I E-02 

2.4E-01 

2.8G03 

1.4E-01 

__ 

4.6% 

6.6% 

2.3% 

49.4% 

0.6% 

28.4% I-..-- __ 

3.9E-02 8.1% 

4.8E-01 100.0% 

._ 
N’ 

DAD 

OwWd) 

9.2E-07 

4.1E-07 

3.7E-07 

7.4E-07 

9.3E-07 

4.8E-07 

5.9E-07 

4.4E.03 

9.OE-06 

5.5E-07 

7.lE-06 

6.7E-05 

8.2E-03 

S.QE-05 

3.9E-05 

\101 

DAD 

@WWd) 

4.2E-08 

1.9E-08 

1.7E-08 

3.4E-08 

4.3E-08 

2.2E-08 

2.7E-08 

2.OE-04 

4.1 E-07 

2.5E-08 

3.3E-07 

3.1 E-06 

3.8E-04 

4.1 E-06 

1.8E-06 

rcinogen: 

ILCR 

5.9E-07 
__ 

P 

9 

T 

b Contnb 

otal ILCF 

47.6% 

xarcinog 

HQ 

s 
% Contrib. 

HI 

__ __ 

6.5E-07 
_- 

__ 

52.4% 
_- 

__ 

__ 

-_ 

__ 

-- 
I 

DAD 

:NWd) 

7.4E-07 

3.3E-07 

3.OE-07 

5.9E-07 

7.5E-07 

3.9C07 

4.7E-07 

3.6E-03 

7.3E-06 

4.4E-07 

5.7E-06 

5.4E-05 

6.6E-03 

7.1E-05 

3.lE-05 

1.8E-02 

ME-02 

8.8E-03 

1 .QE-01 

2.2E-03 

l,lE-01 

__ 

4.6% 

6.6% 

2.3% 

49.4% 

0.6% 

28.4% 
__ 

3.1 E-02 

-_ 

8.1% 

Total ILCR: 1.2E-06 100.0% HI: 3.9E-01 100.0% 

-- 

DAD 

WwWd) 

5.3E-08 

2.3E-08 

2.1 E-08 

4.2E-08 

5.3E-08 

2.7E-08 

3.4E-08 

2.5E-04 

5.1 E-07 

3.1 E-08 

4.1 E-07 

3.8E-06 

4.7E-04 

5.1E-06 

2.2E-06 

,arcinoger 

ILCR 

7.4E-07 
._ 

__ 

__ 

8.1E-07 

IS 

f 

cs 
0wM0 

0.25 

0.11 

0.1 

0.2 

0.25285 

0.13 

0.16 

12046.95 

7.64 

1.48 

19.37 

180.65 

22276.88 

240.69 

105.93 

CSFd 

‘/(mgfkg/d) 

14 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.57894737 

MA 

NA 

NA 

NA 

NA 

NA 

RfDd 

@WWd) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.2 

0.000285 

0.00005 

0.00003 

0.024 

0.06 

NA 

0.001 

% Contrtb. 

Total ILCR 

47.6% 
__ 

__ 

__ 

__ 

__ 

_- 

52.4% 

__ 

-_ 

._ 

AES 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.01 

0.032 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

n-Nitroso-di-n-propylamine 

Benzo(a)pyrene 

Benzo(a)anthracene 

Chtysene 

Benzo(b)fluoranthene 

Banzo(k)fluoranthene 

Indeno(l,2,3cd)pyrena 

Aluminum 

Arsenic 

Cadmium (soil) 

Chromium 

Copper 

Iron 

Lead 

Manganese 

I 
Total ILCR: 1.5E-06 100.0% HI: 

NOTES: 

NA - Toxicity criterion not available 

_- Not applicable. 
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COMMERCIAL I UTILITY WORKER _ CURRENT SCENARIO 

ACCIDENTAL INGESTION OF SURFACE SOIL-SITE 4 PROPER 

REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs’lR*CF”FI’EF”ED)I(BV\PAT) 
ILCR = CDI%SFo 

HP = CDI/RfDo 

Parameter 
CDI 

ILCR 

CSFo 

HQ 
RfDo 

cs 

Chronic daily intake (mglkgld) 
Incremental lifetime cancar risk 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 

Oral reference dose (ma/kg/d) 

Concentration of chemical in soil (mghg) 

lTa!db 
cs (Chemical Specific) 

cs 

cs 

cs 
cs 
cs 

IR Ingestion Rata (mg/d) 
CF Conversion factor (kglmg) 
FI Fraction of soil ingested from site 
EF Exposure Frequency (dlyr) 

ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time. carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Parameter 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benro(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 

Carbazole 

Chrysene 
Benzo(k)fluoranthene 

Aroclor-1260 
1,kDinitrobenzene 

2,4,6-Trinitrotoluene 

Amino-Dinitrotoluene 

RDX 
Aluminum 

Antimony 

Arsenic 
Cadmium (soil) 

Chromium 

Copper 
Iron 
Manganese 

Zinc 

cs CSFo 

h3W l/(mgikg/d) 

0.64859249 0.73 

0.68716699 0.73 
0.60089748 7.3 

0.39019399 0.73 
0.23852592 7.3 

0.257 0.02 
0.649 0.0073 
0.529 0.073 

0.07447131 2 
0.169354 NA 

7.911262 0.03 

0.79 NA 
7.841227 0.11 

14241.4825 NA 

1.73877823 NA 
7.49404214 1.5 

1.28363322 NA 
13.51 NA 

37.9771664 NA 

13057.3564 NA 

1202.76613 NA 

1011.2925 NA 

NOTES: 
NA - Toxicity witerion not available. 

- Not applicable. 

RfDo CDI 

OwWd) Owed) 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
0.0009 

o.oQo5 
0.00006 

0.003 

1 

0.0004 
0.0003 

0.001 
0.003 
0.04 

0.3 
0.02 

0.3 

l.lE-07 

1.2E-07 
1 .OE-07 

6.8E-08 
4.2E-08 
4.5E-08 
l.lE-07 

9.2E-08 
1.3E-08 

3.OE-08 
1.4E-06 

1.4E-07 
1.4E-06 

2.5E-03 
3.OE-07 

1.3E-06 

2.2E-07 
2.4E-06 

6.6E-06 

2.3E-03 
2.1E-04 

l .EE-04 

50 
1 .OOE-O6 

1 

250 
25 

70 
25,550 

9.125 

:ota1 ILCR: 3.SE-06 100.0% 

srcinogel 

ILCR 

8.3E-08 
8.8E-08 
7.7E-07 

5.OE-08 
3.OE-07 

9.OE-10 
8.3E-10 

6.7E-09 
2.6E-08 

% 
Total ILCR 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 

0.0% 
0.0% 

0.2% 
0.7% 

4.1 E-08 1.2% 
__ __ 

1.5E-07 4.3% 

2.OE-06 56.4% 

-_ 
__ 

----ii 
CDI 

[mglkgld) 

3.2E-07 

3 4E-07 
2.9E-07 
1 9E-07 
1.2E-07 

1.3E-07 
3.2E-07 

2.6E-07 
3.6E-08 

8.3E-08 
3.9E-06 
3.9E.07 

3.8E-06 

7.OE-03 
8.5E-07 

3.7E-06 
6.3E-07 

6.6E-06 

1 .QE-05 
6.4E-03 

5.9E-04 

4.9E-04 

arcinogt 

HQ 

._ 

__ 

._ 
__ 

__ 

__ 

9.2E-05 
7.7E-03 

6.4E-03 

1.3E-03 
7.OE-03 

2.1E-03 

1.2E-02 
6.3E-04 

2.2E-03 
4.6E-04 

2.lE-02 

Z.SE-02 
1.6E-03 

C Contrib 
HI 

_- 
__ 
._ 

__ 
__ 

0.1% 
8.4% 

7.0% 
1.4% 

7.5% 

2.3% 
13.2% 

0.7% 

2.4% 
0.5% 

23.0% 

31.8% 
1.8% 
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COMMERCIAL/UTILITY WORKER-CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL -SITE 4 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mglkgld)= (Cs*CF*AF*ABSSA*EF’ED)/(BVlrAT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 

DAD 
ILCR 

CSFo 
HQ 

RfDo 
cs 

CF 
AF 

ABS 
SA 

Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancar slope factor (I/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 

Concentration of chemical in soil (mg/kg) 
Conversion factor (kg/mg) 

Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 

Skin surface area available for contact (cm2) 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time, noncarcinogens (d) 

EF 
ED 
BW 
ATc 
ATn 

Parameter 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrane 
Dibenzo(a,h)anthracene 
Carbazole 
Chrysene 
Benzo(k)fluoranthene 
Aroclor-1260 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 

Amino-Drnitrotoluene 
RDX 
Aluminum 
Antimony 
Arsenic 
Cadmium (soil) 
Chromium 

Copper 
Iron 
Manoanese 
Zinc- 

NOTES: 

cs 
OWkg) ABS 

0.64859249 0.1 
0.68716699 0.1 
0.60089746 0.1 
0.39019399 0.1 
0.23852592 0.1 

0.257 0.1 
0.649 0.1 
0.529 0.1 

0.07447131 0.06 
0.169354 0.1 
7.911262 0.1 

0.79 0.1 
7.841227 0.1 

14241.4825 0.01 
1.73877823 0.01 
7.49404214 0.032 
1.28363322 0.01 

13.51 0.01 

37.9771664 0.01 

13057.3564 0.01 

1202.76613 0.01 
1011.2925 0.01 

CSFd 
I /(mg/kg/d 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.247191 

NA 
0.0405406 

NA 
0.11 

NA 
NA 

1.5789474 

NA 
NA 
NA 
NA 
NA 

NA 

RfDd 
(mg/kg/d 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00045 
0.00037 
3.00003~ 

0.003 

02 
0.00004 
3.00028t 
0.00005 
0.00003 

0.024 
0.06 

0.001 

0.075 

-- 

DAD 
(WWd) 

1.2E-06 
1 3E-06 
l.lE-06 
7.2E-07 
4.4E-07 
4.8E-07 
1.2E-06 
S.EE-07 
83E-08 
3.1 E-07 
15E-05 
1.5E-06 
1.5E-05 
26E-03 
3.2E-07 

4 4E-06 
2.4E-07 

2.5E-06 
7.OE-06 
2.4G03 
2.2E-04 
1.9E-04 

arcrnoge 

ILCR 
% 
rotal ILCR 

-. 
-_ 
-_ 
__ 
_- 

_- 

1 .SE-07 
__ 

5.9E-07 
__ 

1.6E-06 

__ 

2.0% 

6.3% 

__ 

7.OE-06 

17.0% 

74.7% 

-_ 
__ 
__ 
__ 
__ 

.otal 9.4E-06 100.0% 

c!ld!A 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
1 

cs 
5,300 
250 
25 
70 

25,550 

9,125 

l- --- 
DAD 
(mg/kg/d) 

3.4E-06 
3.6E-06 
3.1 E-06 
2.OE-06 
l .ZE-06 
1.3E-06 
3 4E-06 
2 7E-06 
2.3E-07 
8.8E-07 
4.1 E-05 
4 lE-06 
4.1 E-05 
7.4E-03 
9.OE-07 
1.2E-05 
6.7E-07 
7.OE-06 
2.OE-05 
6.8E-03 

6 2E-04 
5.2E-04 

xarmag ens 

HQ 
6 Contrib 

HI 

_. 
__ 
__ 

__ 
__ 
__ 

2.OE-03 
l.lE-01 
l.lE-01 
1.4E-02 
3.7E-02 

2.3E-02 
4.4E-02 

1.3E-02 
2.3E-01 

8.2E-04 
l.lE-01 
6.2E-01 
7.OE-03 

__ 

0.1% 
8.3% 
8.5% 
1 .O% 

2.8% 
1.7% 
3.3% 
1.0% 

17.5% 
0.1% 
8.5% 

46.7% 
0.5% 

HI. 1.3E+OO 100.0% 

NA -Toxicity criterion not available 
- Not applicable 

4/l l/00, 4Utility Worker Risk Calc.xls 

SSpDerm 



COMMERCIAL/UTILITY WORKER -CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL _ SITE 4 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Ca’RR*ET’EF’ED)/(BnrAT) 
WWW Ca = Cs * (l/PEF) 

ILCR = CDI’CSFi 
HP = CDI/RfDi 

CDI 
ILCR 
CSFi 

HQ 
RfDi 
Ca 

Chronic daily intake (mgn(gld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (l/(mgikg/d)) 
Hazard quotient 
lnhalakon reference dose (mglkgld) 
Concentration of chemical in air as fugitwe 

CS 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

dusts (mgm3) cs 
Concentration of chemical in soil (mgn(g) cs 
Parttculate emission factor (m3ncg) 1.32E+09 
Respiration rate (m37hr) 0.83 
Exposure time (hrsld) 8 
Exposure Frequency (d/yr) 250 
Exposure Duration (yrs) 25 
Body weight (kg) 70 
Averaging time, carcinogens(d) 25,550 
Averaging time, noncarcinogens (d) 9,125 

Parameter 

Benzo(a)anthracene 0.6485925 
Benzo(b)fluoranthene 0.687167 
Benzo(a)pyrene 0.6008975 
Indeno(l,2.3-cd)pyrene 0.390194 
Dibenzo(a,h)anthracena 0.2385259 
Carbazole 0.257 
Chrysene 0.649 
Benzo(k)fluoranthene 0.529 
Aroctor-1260 0.0744713 
1,3-Dinitrobenzene 0.169354 
2,4,6Tnnitrotoluene 7.911262 
Amino-Dinitrotoluene 0.79 

RDX 7.841227 
Aluminum 14241.483 
Antimony 1.7387702 
Arsenic 7.4940421 
Cadmium (soil) 1.2836332 
Chromium 13.51 
Copper 37.977166 
Iron 13057.356 
Manganese 1202.7661 
Zinc 1011.2925 

NOTES: 
NA -Toxicity criterion not available. 
- Not applicable. 

Ca 
(mglm3) 

491358G10 
520581E-10 
455225E-10 
295602E-10 
1.8070lE-10 
1.94697E-10 
4.91667G10 
4.00758G10 
564177E-II 
1.28298E-10 
5.99338E-09 
5.9@485E-10 
5.94032E-09 
1.0789E-05 

1.31726E-09 
5.6773E-09 

9.72449E-10 
1.02348E-08 
2.87706E-08 
9.89194E-06 
9.11186E-07 
7.6613lE-07 

CSFi 
I/(mglkg/d) 

NA 
NA 
3.1 
NA 
NA 
NA 
NA 
NA 
2 

NA 
NA 
NA 
NA 
NA 
NA 
15.1 
6.3 
41 
NA 
NA 
NA 
NA 

RfDi 
n$+J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 001 
NA 
NA 

‘!00005: 
~.00003 

NA 
NA 

.43&O! 
NA 

UwWd) ILCR 

l.lE-11 
1.2E-11 
l.lE-11 3.3E-11 
6.9E-12 
4.2E-12 . . 

4 5E-12 
f.lE-11 _. 

9.3E-12 _. 

1.3E-12 2.6E-12 
3.OE-12 
1.4E-10 ._ 

1.4E-11 
1.4E-10 
2.5E.07 
3.1E-11 __ 

1.3E-10 2.OE-09 
2.3E-11 1.4E-10 
2.4E-10 9.7E-09 
6.7E-10 __ 

2.3E-07 ._ 

2.lE-08 __ 

IBE-08 . . 

r0td ILCR i?m 

Ariu!l 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

z5iiz 
Obsl ILCf 

__ 

0.3% 
__ 
_- 
__ 

0.0% 

16.7% 
1.2% 

81.8% 
__ 
._ 
_- 
.- 

7am ” 

No 
--ET- 
(mg/kg/d) 

3.2E-11 
3.4E-11 
3.OE-11 
1.9E-11 
1.2E-11 
1.3E-II 
3.2E-11 
2.6E-11 
3.7E-12 
8.3E-12 
3.9E-10 
3.9E-11 
3.9E-10 
7.OE-07 
8.6E-11 
3.7E-10 
6.3E-II 
6.6E-10 
1.9E-09 
6.4E-07 
5.9E-08 
5.OE-08 

7.-- --- 4.9E-03 100.0% 

lrunogel 

HO 

-. 

__ 

7.OE-04 

l.lE-06 
2.2E-05 

4.lE-03 
__ 

Is 
% 
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COMMERCIAL / UTILITY WORKER - CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Cs*lR*CF*FI*EF*ED)/(BWAT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter Descrip&b 
CDI Chronic daily intake (mglkgld) 
ILCR incremental lifetime cancer risk 
CSFo Oral cancer slope factor (I/(mg/kg/d)) 

HQ Hazard quotient 
RfDo Oral reference dose (mglkgld) 
cs Concentration of chemical in soil (mglkg) 

eL!!& 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Ingestion Rate (mg/d) 50 
Conversion factor (kglmg) 1 .OOE-06 
Fraction of soil ingested from site ‘i 
Exposure Frequency (d/yr) 250 
Exposure Duration (yrs) 2.5 
Body weight (kg) 70 
Averaging time, carcinogens (d) 25,550 
Averaging time, noncarcinogens (d) 9,125 

Parameter 

Carbazole 
Benzo(a)anthracene 
Benro(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 
Chrysene 
Benzo(k)fiuoranthene 
Antimony 
Arsenic 
iron 
Manganese 

NOTES: 
NA - Toxicity criterion not available 
-- Not applicable. 

RfDo 
O-WWd) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0004 
0.0003 

0.3 
0.02 

CDI 
WwWd) 

7.7E-06 
1.2E-05 
9.4E-06 
9.8E-06 
5.6E-06 
l.lE-06 
l.lE-05 
1.4E-06 
3.OE-06 
7.OE-05 
1.6E-03 
3.9E-05 

arcinoger 

ILCR 

1.5E-07 
8.5E-06 
6.9E-06 
7.1 E-05 
4.1 E-06 
7.8E-06 
8.OE-08 
9.9E-08 

I_ 

1 .OE-04 
_I 
-_ 

Total ILCR: 2.OE-04 100.0% 

% Contrib. 
Total ILCR 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.8% 
0.0% 
0.0% 

-- 

51.4% 
_^ 
__ 

Noncarcinoge 

ili2q-T 

2.2E-05 -- 
3.3E-05 -- 
2.6E-05 -- 
27E-05 -- 
1.6E-05 -- 
3.OE-06 -- 
3.1E-05 I- 
3.8E-06 -- 
8.3E-06 2.1 E-02 
2.OE-04 6.5E-01 
4.4E-03 1.5E-02 
l.lE-04 5.5E-03 

Total HI: 6.9E-01 100.0% 

‘0 Contrib. 
HI 

-- 
__ 
-_ 
-- 
-- 
_” 
__ 
-- 

3.0% 
94.1% 
2.1% 
0.8% 

4/1 l/00, 4Utility Worker Risk Calcxls 

SShslng 



COMMERCIAL I UTILITY WORKER - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mglkgld)= (Cs*CFUF*ABS*SA*EF*ED)I(BW’AT) 
ILCR = CDI’CSFd 

HQ = CDllRfDd 

Parameter 
DAD 
ILCR 
CSFo 

HQ 
RfDo 
cs 
CF 
AF 

ABS 
SA 

Descriotion 
Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kgld)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kglmg) 
Soil to skin adherence factor (mg/cmPevent) 
Absorption fraction 
Skin surface area available for contact (cm2) 

EF 
ED 
BW 
ATc 
ATn 

Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Parameter 
cs 

(mgh) ABS 

Carbazole 44 0.1 
Benzo(a)anthracene 67 0.1 
Benzo(b)fluoranthene 54 0.1 
Benzo(a)pyrene 56 0.1 
Indeno(l,2,3-cd)pyrene 32 0.1 
Dibenzo(a,h)anthracene 6.1 0.1 
Chrysene 63 0.1 
Benzo(k)fluoranthene 7.8 0.1 
Antimony 17.0233287 0.01 
Arsenic 399.6953 0.032 
Iron 8910 0.01 
Manganese 224 0.01 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

- 

CSFd 
/(mglkglc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.578947 
NA 
NA 

RfDd 
bwkYd) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00004 
0.000285 

0.06 
0.001 

DAD 
b-wWd) 

a. 1 E-05 
1.2E-04 
1 .OE-04 
l.OE-04 
5.9E-05 
l.lE-05 
1.2E-04 
1.4E-05 
32E-06 
2.4E-04 
1.7E-03 
4.1 E-05 

rotal ILCF 

a&!u 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
1 

cs 
5,300 
250 
25 
70 

25,550 
9,125 

vcinogel 

ILCR 
-- 
-- 
__ 
-- 
_- 
__ 
__ 
-- 
r__ 

3.7E-04 
-- 
-_ 

k Contrib. 
iota1 ILCR 

-_ 
__ 
-_ 
“- 
__ 
-- 
-- 
-- 
__ 

100.0% 
-- 
__ 

F 
DAD 

(mdW4 
2.3E-04 
3.5E-04 
2.8E-04 
2.9E-04 
1.7E-04 
3.2E-05 
3.3E-04 
4.OE-05 
a.aE-06 
6.6E-04 
4.6E-03 
1.2E-04 

HI: 

lcarcinogc 

HQ 
__ 
__ 
__ 
__ 
-- 
-- 
-- 
-- 

2.2E-01 
2.3E+OO 
7.7E-02 
1.2E-01 

% Contrib. 
HI 
-_ 
__ 
-- 
-- 
-_ 
-- 
-- 
-- 

8.1% 
84.9% 
2.8% 
4.2% 

2.7E+OO 100.0% 
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COMMERCIAL I UTILITY WORKER - CURRENT SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Ca*RR*ET*EF*ED)/(BWAT) 
Where: Ca = Cs * (IIPEF) 

ILCR = CDI*CSFi 
HQ = CDllRfDi 

CDI 
ILCR 
CSFi 
HQ 
RfDi 
Ca 

Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (ll(mg/kgld)) 
Hazard quotient 
Inhalation reference dose (mg/kg/d) 
Concentration of chemical in air as fugitive 

cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

dusts (mglm3) cs 
Concentration of chemical in soil (mg/kg) cs 
Particulate emission factor (m31kg) 1.32E+09 
Respiration rate (m3lhr) 0.83 
Exposure time (hrsld) 8 
Exposure Frequency (d/yr) 250 
Exposure Duration (yrs) 25 
Body weight (kg) 70 
Averaging time, carcinogens (d) 25,550 
Averaging time, noncarcinogens (d) 9,125 

Parameter 

Carbazole 
Benro(a)anthracene 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrena 
Dibenzo(a.h)anthracene 
Chrysene 
Benzo(k)fluoranthene 
Antimony 
Arsenic 
Iron 
Manganese 

cs Ca 

OwNi) (m9lm3) 

44 3.33333E-08 
67 507576E-08 
54 4.09091E-08 
56 4.24242E-08 
32 2,42424E-08 
6.1 4.62121E-09 
63 4.77273E-08 
7.0 5.90909E-09 

17.0233287 1.28965E-08 
399.6953 3.02799E-07 

a910 0.00000675 
224 I .69697E-07 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 

CSFi 
l/(mg/kg/d) 

NA 
NA 
NA 
3.1 
NA 
NA 
NA 
NA 
NA 

15.1 
NA 
NA 

RfDi 
mglkgld: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.43E-05 1 

L 

AedIt 
cs (Chemical Specific) 
cs 
CS 
cs 
cs 

( 
CDI 

OwWd) 

7.7E-10 
1.2E-09 
9.5E-10 
9.8E-10 
5.6E-10 
l.lE-10 
l.lE-09 
1.4E-10 
3.OE-10 
7.OE-09 
1.6E-07 
3.9E-09 

cinogerv 

ILCR 

-. 

3.1 E-09 
-_ 

l.lE-07 

‘0 Contrib 
otal ILCF 

i 0, 
T 

1 
r0td ILCR: l.lE-07 100.0% 

NO 
CDI 

MwWd) 

2.2E-09 
3.3E-09 
2.7E-09 
2.8E-09 
1.6E-09 
3.OE-10 
3.lE-09 
3.8E-10 
8.4E-10 
2.OE-08 
4.4E-07 

scinogen 

HQ 

__ 

b Contrib 
HI 

_- 
-- 

- 
IS 

o/ 

i 

- 

- 

l.lE-08 , 7.7E-04 ’ 100.0% 

HI: 7.7E-04 100.0% 
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COMMERCIAL I UTILITY WORKER -CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*lR*CF’Fl*EF*ED)/(BWAT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

CDI 
ILCR 
CSFo 

HQ 
RfDo 

cs 

Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (Il(mglkg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 

BELlLu 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

IR Ingestion Rate (mg/d) 
CF Conversion factor (kglmg) 
FI Fraction of soil ingested from site 
EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Parameter 

Benzo(b)fluoranthene 
Benzo(a)pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(k)fluoranthene 
Indeno(l,2,3cd)pyrene 
Dieldrin 
Aluminum 
Arsenic 
Cadmium (soil) 
Chromium 
Iron 
Manganese 
Mercury 
Thallium 
Zinc 

cs CSFo RfDo CDI 
O-wkA tl(mglkg/d) OWW3 ~~!Ndd) 

0.40533 0.73 NA 7.1 E-08 
0.14 7.3 NA 2.4E-08 
0.2 0.73 NA 3.5E-08 

0.26 0.0073 NA 4.5E-08 
0.22 0.073 NA 3.8E-08 
0.13 0.73 NA 2.3E-08 

0.01024 16 0.00005 1.8E-09 
10394.44 NA 1 1.8E-03 

3.71 1.5 0.0003 6.5E-07 
7.74 NA 0.001 1.4E-06 
11.89 NA 0.003 2.1 E-06 

10008.45 NA 0.3 1.7E-03 
250.11 NA 0.02 4.4E-05 

1.11 NA 0.0001 I .9E-07 
0.55 NA 0.00007 9.6G08 

1144.05 NA 0.3 2.OE-04 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

c 

50 
I .OOE-06 

1 
250 
25 
70 

25,550 
9,125 

arcinoger 

ILCR 

5.2E-08 
1.8E-07 
26E-08 
3.3E-10 
2.8E-09 
1.7E-08 
2.9E-08 

-- 

9.7E-07 
-_ 

__ 
- 
- 

% Contrib. 
Total ILCR 

4.1% 
14.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

-s 

76.2% 

Total ILCR: 1.3E-06 100.0% Total HI: 5.1 E-02 100.0% 

NC 
CDI 

Ow&N) 

Z.OE-07 
6.8E-08 
9.8E-08 
1.3E-07 
l.lE-07 
6.4E-08 
5.OE-09 
5.1 E-03 
1.8E-06 
3.8E-06 
5.8E-06 
4.9E-03 
1.2E-04 
5.4E-07 
27E-07 
5.6E-04 

-- 
__ 

-- 

1 .OE-04 
5.1E-03 
6.1E-03 
3.8E-03 
1.9E-03 
1.6E-02 
6.1 E-03 
5.4E-03 
3.8E-03 
1.9E-03 

& Contrib. 
HI 

__ 

_- 

_- 
__ 

0.2% 
10.1% 
12.0% 
7.5% 
3.8% 

32.3% 
12.1% 
10.7% 
7.6% 
3.7% 
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COMMERCIAL / UTILITY WORKER - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL -SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg/kgld)= (Cs*CF*AF*ABS*SA*EF’ED)I(BWAT) 
ILCR = CDI’CSFd 

HQ = CDI/RfDd 

DAD 
ILCR 
CSFo 

HP 
RfDo 

CS 
CF 
AF 

ABS 
SA 

Dennally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mglcm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

EF 
ED 
BW 
ATc 
ATn 

Parameter 

Benzo(b)fluoranthene 
Benro(a)pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(k)fluoranthene 
Indeno(l.2.3~cd)pyrene 
Dieldrin 
Aluminum 
Arsenic 
Cadmium (soil) 
Chromium 
Iron 
Manganese 
Mercury 
Thallium 
Zinc 

cs 
PWg) 
0.40533 

0.14 
0.2 

0.26 
0.22 
0.13 

0.01024 
10394.44 

3.71 
7.74 
11.89 

10008.45 
250.11 

1.11 
0.55 

1144.05 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 

ABS 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.01 
0.032 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

CSFd 
I(mg/kgld 

NA 
NA 
NA 
NA 
NA 
NA 
32 
NA 

.5789474 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

!- 

I 

I 
, 

RfDd 
@wWd) 

NA 
NA 
NA 
NA 
NA 
NA 

0.000025 
0.2 

0.000285 
0.00005 
0.00003 

0.06 
0.001 

3.000015 
3.000014 

0.075 

DAD 
@?3Wd) 

7.5E-07 
2.6E-07 
3.7G07 
4.8E-07 
4.1E-07 
2.4E-07 
1.9E-08 
1.9E-03 
2.2G06 
1.4E-06 
2.2E-06 
1.9E-03 
4.6E-05 
2.1E-07 
1 .OE-07 
2.1E-04 

A&u 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
1 

cs 
5,300 
250 
25 
70 

25,550 
9,125 

ILCR 
- 

6.1 E-07 

3.5E-06 

% Contrib. 
Total ILCR 

14.9% 

85.1% 

- 

otal ILCR: 4.1E-06 100.0% HI: 6.2E-01 100.0% 

: 

DAD 
OwWd) -- 
2.1E-06 
7.3E-07 
1 .OE-06 
1.3E-06 
l.lE-06 
6.7E-07 
5.3C08 
5.4E-03 
6.2E-06 
4.OE-06 
6.2E-06 
5.2G03 
1.3E-04 
5.8E-07 
29E-07 
5.9E-04 

Nor ens 

HQ 
l/o 

HI -- 
__ 

-_ 
-- 

2.lE-03 0.3% 
2.7E-02 4.4% 
2.2E-02 3.5% 
8.OE-02 13.0% 
2.lE-01 33.2% 
8.7E-02 14.0% 
1.3E-01 20.9% 
3.8E-02 6.2% 
2.OE-02 3.3% 
7.9E-03 1.3% 
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COMMERCIAL/ UTILITY WORKER-CURRENT SCENARIO 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 21 

REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Ca”RR*ET*EF*ED)/(BW’AT) 

Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 

HP = CDIIRfDi 

Parameter Descriotion 

CDI Chronic daily intake (mglkgld) 

ILCR Incremental lifetime cancer risk 

CSFi Inhalation cancer slope factor (l/(mg/kg/d)) 

HP 

RfDi 

Ca 

cs 
PEF 

RR 

ET 

EF 

ED 

BW 

ATc 

ATn 

Hazard quotient 

Inhalation reference dose (mgikg/d) 

Concentration of chemical in air as fugitive 

dusts (mg/m3) 

Concentration of chemical in soil (mg/kg) 

Particulate emission factor (m3/kg) 

Respiration rate (m3/hr) 

Exposure time (hrs/d) 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Parameter 

Benzo(b)fluoranthene 

Benzo(a)pyrene 

Eenzo(a)anthracene 

Chrysene 

Benzo(k)fluoranthene 

Indeno(l,2,bcd)pyrene 

Dieldrin 

Aluminum 

Arsenic 

Cadmium (soil) 

Chromium 

Iron 

Manganese 

Mercury 

Thallium 

Zinc 

NOTES: 

CS 
(msfis) 
0.40533 

0.14 

0.2 

0.26 

0.22 

0.13 

0.01024 

10394.44 

3.71 

7.74 

11.89 

10008.45 

250.11 

1.11 

0.55 

1144.05 

Ca 

(mgfm3) 

3.07068E-10 

1.06061E10 

151515E-10 

1.9697E-10 

1.66667E-10 

9.84848E-11 

7.75758E-12 

787458E-06 

2.81061 E-09 

586364E-09 

9.00758E-09 

7.58216E-06 

1.89477E-07 

8.40909E-1 C 

4.16667EIC 

8.66705E-Oi 

CSFi RfDi 

i/(mg/kg/d) :mgWd) 

NA NA 

3.1 NA 

NA NA 

NA NA 

NA NA 

NA NA 

16 NA 

NA 0.001 

15.1 NA 

6.3 ~.000057 

41 0.00003 

NA NA 

NA 1.43E-05 

NA 3.0000?3c 

NA NA 

NA NA 

Lm!t 
cs (Chemical Specific) 

cs 
cs 
cs 
cs 

cs 
cs 

1.32E+09 

0.83 

8 

250 

25 

70 

25.550 

9.125 

,- 

CDI 

OWWJ) 

7.1E-12 

2.5E-12 

3.5E-12 

4.6E-12 

3.9E-12 

2.3G12 

1.8E-13 

l .SE-07 

6.5E-11 

1.4E-10 

Z.iE-10 

l.EE-07 

4.4E-09 

2.OE-11 

9.7E-12 

2.OE-08 

Total ILCR: 

i-- rcinogem 

ILCR 

-- 
% Contrib. 

rotal ILCF; 

7.6E-12 0.1% 

2.9E-12 

._ 

0.0% 

9.8E-10 9.4% 

8.6E-10 82% 

8.6&09 82.2% 

__ 

__ 

_. 

1 .OE-08 100.0% 

No 

CDI 

0wWd) 

2.OE-11 

6.9612 

9.8E-12 

1.3E-11 

i.iE-11 

6.4E-12 

5.OE-13 

5.1 E-07 

l.SE-10 

3.8E-10 

5.9E-10 

4.9E-07 

1.2E-08 

5.5E-11 

2.7E-11 

G- 
0, 

srcinoger 

HQ 

_I 

-- 
b Contrib 

HI 

._ 

5.1 E-04 

__ 

__ 

_- 

__ 

__ 

__ 

._ 

36.6% 

6.7E-06 

Z.OE-05 

8.6E04 

6.4E-07 
_” 

_- 

0.5% 

1.4% 
__ 

61.5% 

0.0% 
_. 

__ 5.6E-08 1 

HI: 1.4E-03 100.0% 

NA - Toxicity criterion not available. 

-- Not applicable. 
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COMMERCIAL I UTILITY WORKER-CURRENT SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkglcl)= (Cs*lR*CF*FI*EF*ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDllRfDo 

CDI 
ILCR 
CSFo 

HQ 
RfDo 
cs 

DescriDtion l!sluu 
Chronic daily intake (mglkgld) cs (Chemical Specific) 
Incremental lifetime cancer risk cs 
Oral cancer slope factor (ll(mg/kg/d)) cs 
Hazard quotient cs 
Oral reference dose (mg/kg/d) cs 
Concentration of chemical in soil (mglkg) cs 

IR ingestion Rate (mgld) 
CF Conversion factor (kg/mg) 
FI Fraction of soil ingested from site 
EF Exposure Frequency (dlyr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Indeno(l,2,3cd)pyrene 

0.25 
0.11 
0.1 
0.2 

0.25285 
0.13 
0.16 

12046.95 
7.64 
1.48 
19.37 

180.65 
22276.88 

240.69 
105.93 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

CSFo RfDo 
I/(mglkgld) VmWd) 

7 NA 
7.3 NA 
0.73 NA 

0.0073 NA 
0.73 NA 
0.073 NA 
0.73 NA 
NA 1 
1.5 0.0003 
NA 0.001 
NA 0.003 
NA 0.04 
NA 0.3 
NA NA 
NA 0.02 

CDI 
OwWd) 

~_ 
__ 

--L __ 
-_ 
-- 

rotal ILCR: 2.5E-06 100.0% 

4.4E-08 
1 .QE-08 
1.7E-08 
3.5E-08 
4.4E-08 
2.3E-08 
2.8E-08 
2.1 E-03 
1.3E-06 
2.6E-07 
3.4E-06 
3.2E-05 
3.9E-03 
4.2E-05 
1 .QE-05 

ILCR 

3.1E-07 
1.4E-07 
1.3E-08 
2.6E-10 
3.2E-08 
1.7E-09 
Z.OE-08 

__ 
2.OE-06 

__ 
_- 
-- 
_- 
_- 
-- 

% Contrib. 
Total ILCR 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.8% 

__ 
79.6% 

__ 

50 
1 .OOE-06 

1 
250 
25 
70 

25,550 
9,125 

arcinoger Nl 
CDI 

OwWd) 
1.2E-07 
5.4E-08 
4.9E-08 
9.8E-08 
1.2E-07 
6.4E-08 
7.8E-08 
5.9E-03 
3.7E-06 
7.2E-07 
9.5E-06 
8.8E-05 
l.lE-02 
1.2E-04 
5.2E-05 

arcinogt 

HQ 
C 

HI 
-- _- 
__ _- 
__ -_ 
__ __ 
-- __ 
-- __ 
_- __ 

5.9E-03 9.3% 
1.2E-02 19.7% 
7.2E-04 1.1% 
3.2E-03 5.0% 
2.2E-03 3.5% 
3.6E-02 57.3% 

__ __ 
2.6E-03 4.1% 

Total Hi: 6.3E-02 100.0% 
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COMMERCIAL I UTILITY WORKER - CURRENT SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mglkgld)= (Cs*CF*AF*ABS*SA’EF”ED)I(BWAT) 
ILCR = CDI’CSFd 

HQ = CDllRfDd 

DAD 
ILCR 
CSFo 

HQ 
RfDo 

CS 
CF 
AF 

ABS 
SA 

DescriDtion 
Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (Il(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cm&event) 
Absorption fraction 
Skin surface area available for contact (cm2) 

EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Parameter 
cs 

O-wW ABS 

n-Nitroso-di-n-propylamine 
Benzo(a)pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 
Indeno(l,2,3-cd)pyrene 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 

0.25 0.4 
0.11 0.4 
0.1 0.1 
0.2 0.1 

0.25285 0.1 
0.13 0.1 
0.16 0.1 

12046.95 0.01 
7.64 0.032 
4.48 0.01 

19.37 0.01 
480.65 0.01 

22276.88 0.01 
240.69 0.01 
105.93 0.01 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 

CSFd 
I(mglkglc 

14 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.578947r 
NA 
NA 
NA 
NA 
NA 
NA 

RfDd DAD 
mglkgld’ A @wWd) 

NA 4.6E-07 
NA 2.OE-07 
NA 1.9E-07 
NA 3.7E-07 
NA 4.7E-07 
NA 2.4E-07 
NA 3.OE-07 
0.2 2.2G03 

).000285 4.5E-06 
0.00005 2.7E-07 
0.00003 3.6E-06 

0.024 3.3E-05 
0.06 4.1E-03 
NA 45E-05 

0.001 2.OE-05 

1 
cs 

5,300 
250 
25 
70 

25,550 
9,425 

arcinogei 

ILCR 

6.5E-06 

% Contrib. 
Total ILCR 

47.6% 
-- 

- 

7.1 E-06 

- 
- 

- 

-- 

52.4% 

__ 

- 
- 

-0tal ILCA 1.4E-05 100.0% 

kLu 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 

- 
“S I -- 

DAD 

hwWd) 

1.3E-06 
5.7G07 
5.2E-07 
1 .OE-06 
1.3E-06 
6.7E-07 
8.3E-07 
6.2E-03 
1.3E-05 
7.7E-07 
1 .OE-05 
9.4E-05 
4.2E-02 
1.2E-04 
55E-05 

-I_ 
ncarcinoge 

HQ 

- 
- 

- 
3.1E-02 
4.4E-02 
1.5E-02 
3.3&01 
3.9E-03 
1.9E-01 

__ 

55E-02 

% Contrib. 
HI 

-- 
- 

-- 
-- 

__ 

4.6% 
6.6% 
2.3% 

49.4% 
0.6% 

26.4% 
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COMMERCIAL I UTILITY WORKER - CURRENT SCENARIO 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 22 

REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN- YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Ca*RR*ET*EF*ED)/(BW+AT) 

Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 

HO = CDllRfDi 

Parameter 
CDI 

ILCR 

CSFi 

HQ 

RfDi 

Ca 

CS 

PEF 

RR 

ET 

EF 

ED 

BW 

ATc 

ATn 

Chronic daily intake (mg/kg/d) 

incremental lifetime cancer risk 

inhalation cancer slope factor (i/(mgIkg/d)) 

Hazard quotient 

Inhalation reference dose (mgikg/d) 

Concentration of chemical in air as fugitive 

dusts (mg/m3) 

Concentration of chemical in soil (mgtkg) 

Particulate emission factor (m3kg) 

Respiration rate (m?Jhr) 

Exposure time (hrs/d) 

Exposure Frequency (d&r) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Parameter 

n-Nitroso-di-n-propylamine 

Benzo(a)pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Indeno(l,2,3cd)pyrene 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

CS Ca 

MwW @w/4 

0.25 1.89394E-10 

0.11 8.33333E-11 

0.1 7.57576E-11 

0.2 151515E-10 

0.25285 1.91553Eb10 

0.13 9.84848G11 

0.16 1.21212G10 

12046.95 9.12648E-06 

7.64 5.78788C09 

1.48 l.l2121E-09 

19.37 1.46742E08 

180.65 1.36858E-07 

22276.88 1.68764E-05 

240.89 1.82341 E-07 

105.93 8.025E-08 

CSFi 

l/(mg/kg/d) 

NA 

3.1 

NA 

NA 

NA 

NA 

NA 

NA 

15.1 

6.3 

41 

NA 

NA 

NA 

NA 

RfDi 

‘mglkgld) 1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.001 

NA 

3.000057 

0.00003 

NA 

NA 

NA 

1.43E-05 

L 

A&u 
cs (Chemical Specific) 

cs 
cs 
CS 
cs 

cs 
cs 

1.32E+OQ 

0.83 

8 

250 

25 

70 

25,550 

9.125 

CDI 

@wWd) 

4.4G12 

1.9E-12 

1.8E-12 

3.5E-12 

4.4E-12 

2.3E-12 

2.8E-12 

2.1 E-07 

1.3E-10 

2.6E-11 

3.4E-10 

3.2E-09 

3.9E-07 

4.2E-09 

1.9E-09 

cinogem 

ILCR 

_- 

8.OE-12 

__ 

__ 

__ 

2.OE-09 

1.6E-10 

1.4E-08 
_- 

__ 

-_ 

-. 
b Contrib 

otal ILCF 

0.0% 
._ 

__ 

__ 
-_ 

12.6% 

1 .O% 

86.4% 

__ 

L 

No 
CD1 

(wW4 
1.2E-11 

5.4E-12 

4.9E-12 

9.8E-12 

1.2E-11 

6.4E-12 

7.9E-12 

5.9E-07 

3.8E-10 

7.3E-11 

9x-10 

8.9E-09 

l.lE-06 

1.2E-08 

5.2E-09 

“c; arcinoger 

HO 

6 Contrib 

HI 

__ 

._ 

5.9E-04 

1.3E-06 

3.2E-05 
._ 

0.1% 

3.2% 

--L 

3.6E-04 36.8% 

iii: 9x-04 100.0% 

NOTES: 

NA - Toxicity criterion not available 

- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL-SITE 4 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

CDI @g/kg/d)= (Cs’lwCF*Fl*EF*ED)/(BWAT) 
tLCR = CDI’CSFo 

HQ = CDI/RfDo 

Older 
Ad.!& mld 

CS cs 

Young 
w 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

0 000001 

CDI Chronic daily intake (mg/kg/d) 
ILCR Incremental lifetime cancar risk cs cs 

cs cs CSFo 
HQ 

RfDO 
CS 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
AT” 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentrabon of chemical in soil (mgikg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs cs 
cs cs 
cs cs 
100 100 

0.000001 0 000001 
1 1 

350 350 
15 9 
70 37 

25550 25550 
5475 3285 

350 
6 
15 

25550 
2190 

CSFo 
llJp+ 

0.73 
0 73 
7.3 

0 73 
7.3 

0.02 
0.0073 
0.073 

2 
NA 

0.03 
NA 

0.11 
NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

cinogen 
ILCR 

1.4E-07 
1.5E-07 
1.3E-08 
8.4E-08 
5 1 E-07 
1.5E-09 
1.4E-09 
l.lE-08 
4.4E-08 

7.OE-08 

2.5E-07 

3.3E-06 

__ 

b Contrib 
otal ILCF 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 
0.0% 
0.0% 
0.2% 
0.7% 

1.2% 
. . 

4.3% 
_. 
_. 

56.4% 

_. 

arcinogen 

HQ 

It 
N one 
--EEi- 
lmg/kg/d) 

8.9&07 
9.4E-07 
8.2E.07 
5 3E-07 
3.3C07 
3 5E-09 
8.9E.07 
7.2E.09 
l.OE-07 
2.3E-07 
1 IE-05 
l.lE-06 
l.lE-05 
2.OE-02 
2.4E-06 
l.OE-05 
1.8E-06 
l.SE-05 
5.2E-05 
1.8E-02 
1.6E-03 
1 4E-03 

Older 

a conttit 

HI 

----ET- 
(mgikgid) 

rclnogenr 

ILCR 

1 BE-07 
1 7E-07 
1 5E-06 
9 5E-08 
5 SE-07 
1 7E-09 
1.6E-09 
1 3E-08 
5 DE-08 

._ 

7.9E-08 
. 

Z.SE-07 

% Contnb. 
Total ILCR 

24% 
2.5% 

22.0% 
1 4% 
8.7% 
0.0% 
0.0% 
02% 
0.9% 

. . 

1.2% 
. . 

4.3% 

2.2E-07 
2.3E-07 
Z.OE-07 
1.3E-07 
7.9E-08 
8.6E.08 
2.2E-07 
1.8E-07 
2.5E-08 
5.6E-08 
2.6E-06 
2.6E-07 
2.6E-06 
4.7E-03 
5.8E-07 
2.5E-06 
4.3B07 
4.5E-06 
1.3E.05 
4.4B03 
4.OE-04 
3.4E.04 

d 
----! Gl 

CDI 
&lkJlcJ 

1.7E-06 
1.8E-06 
1.6E-06 
t.OE-06 
6.2E-07 
6.7B07 
1.7E-06 
1.4E-06 
1.9E-07 
4.4E-07 
2.1E-05 
2.OE-06 
2.OE-05 
3.7&02 
4.5E-06 
l.SE-05 
3.3Ev06 
3.5B05 
9.8E-05 
3.4E-02 
3.1E.03 
2.6E-03 

6 Comb 

.-i!!.- 
. . 
. . 

. . . 
._ 
._ 

._ . . . . 

.- ._ 

2.6E-04 
2 ZE-02 
1.8E-02 
3.6E-03 
2.OE-02 
6.OE-03 
3.4E-02 
1.8E-03 
6.2E-03 
1.3E-03 
B.OE-02 
8.2E.02 
4.6E.03 

._ 

0.1% 
0.4% 
7.0% 
1.4% 
7.5% 
2.3% 
13.2% 
0.7% 
2.4% 
0.5% 

23.0% 
31.8% 
1.8% 

. . 

3.7E.06 
._ 
. . 

56.4% 
__ 
. . 

. . _. 
_. 

4.9E.04 
4.lE-02 
3.4E-02 
6.8E-03 
3.7E.02 
l.lE-02 
6.5E-02 
3.3E.03 
1.2E-02 
2.5E.03 
l.lE-01 
1.6E-01 
8.7G03 

. . 

0 1% 
8.4% 
7.0% 
1.4% 
9.5% 
2.3% 
13.2% 
0.7% 
2.4% 
0.5% 

23.0% 
31.8% 
1.8% 

HI. 2.6E-01 100.0% To&l ILCR: 6.6E-06 100.0% HI: 4.9E-01 100.0% 

HQ 

._ 

. . 

._ 

2.4E.03 
2 OE-01 
1.9E.01 
3.3E-02 
1 8E-01 
5.6E-02 
3.2E-01 
1.6E-02 
5.8E-02 
1.2E-02 
5.6E-01 
7.7E-01 
4.3E.02 

HI 

. . 

._ 
. 

. . 

0.1% 
8.4% 
7.0% 
1.4% 
7.5% 
2.3% 
13.2% 
0.7% 
2.4% 
0.5% 

23.0% 
31.8% 
1.8% 

(mg/kg/d) 

l.SE-07 
Z.OE-07 
l.SE-07 
l.lE-07 
7.OE-08 
7.5E-08 
l.SE-07 
1.6E-07 
2.2E.08 
5.OE-08 
2.3E-06 
2.3807 
2.3606 
4.2E-03 
5.1E-07 
2.2Em06 
3.8B07 
4,OE-08 
l.lE-05 
3.8E-03 
3.5E-04 
3.OE.04 

Carcinoge 
CDI 1 b contrit 

Otal ILC 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 
0.0% 
0.0% 
0.2% 
0.7% 

1 2% 
. . 

4.3% 
. . 

56.4% 
. . 
._ 

. . 

RfDO 

mglkgldl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0009 
0.0005 

0.00006 
0.003 

1 
0.0004 
0.0003 
0.001 
0.003 
0.04 
0.3 

0.02 
0.3 

(mgikgld 
8.3E.06 
8.8E.06 
7 7E-06 
5.OE-06 
3,OE-06 
3.3E-08 
8.3E.06 
6.8E-06 
9.5E.07 
2.2E.08 
1 OE-04 
l.OE-05 
1 OE-04 
1,8E-01 
2.2E-05 
9.6E-05 
1.6E-05 
I.7504 
4.9B04 
1.7E-01 
1.5E-02 
1.3E.02 

CS 
hPg) 

0.648592491 
0.68716699 

0600897461 
0390193992 
0.238525925 

0.257 
0.649 
0.529 

0.07447131 
0.169354 
7 911262 

0.79 
7.841227 

14241.48251 
1.738770228 
7.494042145 
1.283633215 

13.51 
37.97716641 
13057.35637 
1202.766133 
1011.292497 

Parameter 

Be”zo(a)a”thrace”e 
Be”zo(b)Ruoranthene 
Be”zo(a)pyrene 
Indeno(l,2,3xd)pyren 
Dibenzo(a.h)anthraw 
Cabazale 
Chrysene 
Benzo(k)fluoranthena 
Am&x1260 
1.3-Dinitmbenzene 
2.4.5Trinitmtoluene 
Amino=Dinitmtoluene 
RDX 
Aluminum 
Antimony 
Arsenic 
Cadmium (soul) 
Chromium 
copper 
IrOn 
Manganese 
Zinc 

1 / 

I* 
” 

1.9E-06 - 
8.2E-06 l.ZE-05 
1.4E-06 . . 
1.5E.05 -- 
4.2E-05 -- 
1.4E-02 - 
1.3E-03 - 
1 IE-03 .- 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL- SITE 4 PROPER 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Co’l~CF’FI’EF’ED)/(S~AT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Older 
Adull child 

Young 
Gtllld 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
IOU 

0.000001 
I 

234 
6 
15 

25550 
2190 

CDI 
ILCR 
CSFo 

HQ 

- 
Chronic daily intake (mg!kg,Jd) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mgfkg/d)) 
Hazard quotient 

cs cs 
CS CS 
cs cs 
cs cs 
cs cs RfDO Oral reference dose (m@kkq’d) 

CS Concentration of chemical in soil (mulka) cs cs 
50 50 

0.000001 0.000001 
1 I 

234 234 
15 9 
70 37 

25550 25550 
5475 3285 

IR Ingestion Rate (mgld) 
_ _ 

CF Conversion factor (kg/me) 
FI Fraction of soil innested from site 
EF Exposure Frequ&y (d&r) 
ED Exposure Duration (yrs) 
BW Bodywaight (kg) 
ATc Averaging time. carcinogena (d) 
ATn Averaging lime. noncarcinogens (d) 

CSFo 

i!!st!w 

0.73 
0.73 
7.3 

0.73 
7.3 
0.02 

0.0073 
0.073 

2 
NA 

0.03 
NA 

0.11 
NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

1 
RID0 

m 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0009 
0.0005 

0.00006 
0.003 

1 
0.0004 
0.0003 
0.001 
0.003 
0.04 
0.3 

0.02 
0.3 

Child I 

> canbit 
OvaI ILCl 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 
0.0% 
0.0% 
0.2% 
0.7% 

_. 
1.2% 

4.3% 
._ 

564% 

__ 

__ 

100.0% 

CDI 
i!?!em 
3.OEs07 
3.lE-07 
2.8E.07 
1.8E.07 
l.lE-07 
1.2E-07 
3.OE-07 
2.4E-07 
3.4808 
7.8E-08 
3.6E.06 
3.6G07 
3,6E-06 
6.5803 
6.OE-07 
3.4E-06 
5.9E.07 
6.2E.06 
1.7E-05 
6.OE.03 
5.5E-04 
4.6804 

HI:- 

one Prcinogan 
Contrlt 
HI 

a 
% 

~ 

.^ 

. . 

8.8E-05 
7.2B03 
S.OE-03 
l .ZE-03 
6.5E-03 
Z.OE-03 
l.lE-02 
5.9E-04 
Z.lE-03 
4.3B04 
2.OE-02 
2.6E-02 
1.5E-03 

0.1% 
8.4% 
7.0% 
1.4% 
7.5% 
2.3% 
13.2% 
0.7% 
2.4% 
0.5% 

23 0% 
31.8% 
I .8% --L 

8.7B02 100.0% 

-EC-- 
&kJ/dJ 

5.6B07 
6.OE-07 
5.2E-07 
3.4B07 
2 lE-07 
Z.ZE-07 
6.aE.07 
4.6E-07 
6.5G08 
,.5E-07 
6.9~~06 
6 8E-07 
6.6E.06 
l.ZE-02 
I.5E-06 
6,5E-66 
l.lE-06 
t .ZE-05 
3.3B05 
l.lE-02 
I.OE-03 
8.8G04 

lcarcinog 

HQ 
_. 

. . 

. 
-. 
_. 
. . 

I 8E-04 
,.4E-02 
l.IE-02 
2 3E-03 
1 2E-02 
3 8E-03 
2.2b02 
l.lE-03 
3.9E-03 
8 ZE-04 
3.8E-02 
5.2E-02 
2 SE-03 

b Contrib. 

HI 

0.1% 
6.4% 
7.0% 
I .4% 
7.5% 
2.3% 
13.2% 
0.7% 
2.4% 
0.5% 

23.0% 
31.6% 
I .8% 

Contrit 
,tal ILC 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 
0.0% 
0.0% 
02% 
0.7% 

_. 
1.2% 

_. 

4.3% 
. . 

Older 

T ILCR 

5.3E-08 
5.6E-08 
4.9E-07 
3.2E-08 
I.9E.07 
5.7E-10 
5.3E-10 
4.3E.09 
I.7E-08 

K 
rotal ILCR 

2.4% 
2.5% 

22.0% 
1.4% 
8.7% 
0.0% 
0.0% 
0.2% 
0.7% 

4dul 

: 

Benro(a)anthracene 
BenzolbMuoranlhene 

lLCR 

4.6B08 
4.9G08 
4.3&07 
2.8808 
1.7E-07 
S.OE-IO 
4.6E-10 
3.8809 
1.5E-08 

_. 
2.3E.08 

6.5E-08 

l.lE-06 

_. 
. . 
. . 
. 
. . 

b&t 
HI 

_. 
. . 

_. 
.- 

__ 

8.OE-04 0.1% 
6,8E-02 8.4% 
5.6E-02 7.0% 
1 .I E-02 I .4% 
6.lE-02 7.5% 
l.$E-02 2.3% 
l.IE-01 13.2% 
5.5B03 0.7% 
I,9E-02 2.4% 
4.1E-03 0.5% 
l.SE-01 23 0% 
2.6E-01 31.8% 
I .4E-02 1.8% 

.cL?zaw 
6.4E-08 
6.7B08 
5.9808 
3.8808 
2.3B08 
2.5E-06 
6.4E-08 
5.2G08 
7.3E-09 
1.7E-06 
7 8E-07 
7.8G08 
7.7E.07 
I.4E-03 
I .7E-07 
7.4E-07 
1 3E-07 
1.3E-06 
3.7E.06 
I .3E-03 
I .2E-04 
9.9B05 

CDI- 
(mglkgld) 

7.2E-08 
7.7E.08 
6.7B08 
4.3E-08 
2.7E-08 
2.9E-08 
7.2E-08 
5.9E-08 
a.3B09 
1 9E-08 
8.8C07 
8.8E-08 
8.7B07 
1.6E-03 
l.$E-07 
8.3E.07 
1.4E-07 
1.5E.06 
4.2E-06 
1.5E-03 
1.3E-04 
LIE-04 

1.2% 
_. 

4.3% 

56.4% 

_” 
._ 

.- 

56.4% 
. . 

. 

_. 

% 
T 

CDI 
mJ&g 
2.8E-06 
2.9G06 
Z.SE-06 
1 7E-06 
1 .OE-06 
l.lE-06 
2.8E-06 
2.3b06 
3.2E-07 
7.2E-07 
3.4E-05 
3.4E-06 
3.4G05 
S.lE-02 
7.4E-06 
3.2B05 
5.5E-06 
5.8E-05 
1.6E-04 
5.6E-02 
5.1 E-03 
4 3E-03 

CS 
(mgikg) 

0.646592491 
0.68716699 

0.600897461 
0.390193992 
0.238525925 

0.257 
0.649 
0.529 

0.07447131 
0 169354 
7.911262 

0.79 
7.64I227 

14241.48251 
1.736776226 
7.494042145 
I.283633215 

13.51 
37.97716641 
13057.35637 
1202.766133 
1011.292497 

2.6E-08 

$.SE-08 

I .3E-06 

. . 

I/ 

Ben&jpyrene 
Indeno(l.2,~cd)pyrene 
Ditanro(a,h)anlhracene 
Calbazole 
Chrysene 
Benzo(k)fluonnlhene 
AmElor-1260 
1,bDinilmtmnrena 
2.4.6-TimiImtoluene 
Amino-Dinitmtoluena 
RDX 
Aluminum 
Antimony 
Arsenic 
Cadmium (soil) 
Chromium 

Copper 
Iroll 
Manganese 
zinc 

8.7B08 6.4E-07 
9.4808 I.9E-09 
2,4E-07 1.7E-09 
l.SE-07 1.4E-08 
2 7E-08 5.5E.08 
62E-08 - 
Z.SE-06 8.7E-08 
2.9807 - 
2,9E-06 3.2E.07 
5.2803 - 
6.4Ee07 - 
2.7B06 4.1E-06 
4.7E-07 - 
4.9806 - 
1.4E-05 - 
4.6G03 - 
4.4E.04 - 
3.7E-04 - 

a Total ILCR: 1 I 
eta, ILCR 7.3E-06 100.0% HI: 8.lE-01 100.0% 

L 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL. SITE 4 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mg/kgld)= (Cs*CF*AF*ABSA*EF’ED)/(BWAT) 
ILCR = CDI’CSM 

HQ = CDllRfDd 

OldW Young 
A!d!Jlti2!oild~ 
cs cs cs (Chemical Specific) 
cs cs cs 
cs cs cs 
cs CS CS 
cs cs cs 

DAD 
ILCR 
CSFo 

HQ 
RID0 
CS 
CF 

Dermallv absorbed dose fmo/koldl 
l”crem&l lifetime can&r lisi 
Oral cancer slope factor (ll(mgfkgd)) 
Hazard quotient 
Oral referent-a dose (mg&/d) 
Concentration of chemical in soil (mglkg) 
Conversion factor (ks/mg) 

cs cs cs 

i.OOE-06 i.OOE-06 l.OOE-06 
AF 

ABS 
Soil lo ski” adherence factor (mglcm?-event) 
Absorption fraction 

1 1 
cs cs 

5,300 3.925 
350 350 
15 9 
70 37 

25550 25,550 
5475 3285 

cs 
2.006 A 

EF 
Skin &face area available for contact (cm2) 
Exwsure Freauencx Itir, SSO 

6 
I5 

25.550 
2190 

ED 
BW 
ATc 
AT” 

Exposure Dur&” {y;s)’ ’ 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time. “Dncarcinogens (d) 

-i- 3 
-i- 

T 

Benzo(a)anthracene 
Be”zo(b)fluora”the”e 

Indeno(I,2.3-cd)pyw 
Dibenzo(a,h)anthace 

r- 

--KY- 
@vydJ 
,.OE-06 
l.lE-06 
9 3E-07 
6.1E-07 
3.7E-07 
4.OE.07 
1 .OE-06 
a.ZE-07 
7.OE-08 
2.6E.07 
l.ZE-05 
I.ZE-06 
,.ZE-05 
2.2G03 
2.7B07 
3.7E-06 
Z.OE-07 
2 1 E-06 
5.9G06 
Z.OE-03 
l.QE-04 
1.6E-04 

01.4 ILCR: - 

- 
rclnagel 

ILCR 
._ 
.- 
._ 
._ 

,.6E-07 
_. 

5.OE-07 
_. 

1.3E-06 

._ 

5.9E-06 
._ 
._ 
._ 
.* 
__ 

lcarcinog 

HQ 

2.7B03 
1.6E-01 
1.6E-01 
1.9E-02 
5.2E-02 
3.2h02 
S.IE-02 
l.QE-02 
3.3E.01 
l.lE-03 
I.6E-01 
8.7E-01 
9.8E-03 

DAD 

m 

8.5E-07 
9.OE-07 
7.QE-07 
5lE-07 
3.lE-07 
3.4E-07 
8.5C07 
6.gG07 
5.aE-08 
Z.ZE-07 
1 .OE-05 
1 .OE-06 
1 .OE-05 
1.9E-03 
2.3807 
3.lE-06 
I .7E-07 
1.8E-06 
5.OE.06 
I .7E-03 
i.6E-04 
1.3504 

hild 
----TG 

, 
DAD 
m 

6.6E.06 
7.OE-06 
6.1E-06 
4.OE-06 
2.4E-06 
2.6B06 
6.6B06 
5.4E-06 
4.5E-07 
1.7E-06 
a.OE-05 
8 OE-06 
8.OE-05 
1.4E-02 
l.aE-06 
2.4E-05 
1.3E-06 
1.4E-05 
3.9E.05 
1.3E-02 
l.ZE-03 
l.OE-03 

HI: - 

YOU >hild 

. . 

I.3E.07 
._ 

4.2E.07 
._ 

i.IE-06 

. . 

5.OE-06 
. . 

._ 

3.8E-03 
2 2E-01 
2.2E-01 
2.7E.02 
7.2E-02 
4.4E-02 
a.&02 
2.6E-02 
4.6E-01 
1.6E-03 
2.2E-01 
1 .ZE+OO 
,.4E-02 

arcinage 

ILCR 
__ 

-----? 
I Conlnl 
Okal ILC 

._ 

._ 
_. 
_. 

. . _. 
l.lE-07 2.0% 

. . _. 
3.5G07 6.3% 

. . _. 
9.5G07 17.0% 

._ _. 

4.2E-06 74.7% 
_. 
. . 
. . 
. . 
. . 

2.0% 

6.3% 
._ 

17.0% 
-_ 

74.7% 

._ 

._ 

--EC- 
- 
4.7E-06 
5.OE-06 
4.4E-06 
Z.SE-06 
I.7E-06 
,.QE-06 
4.7E-06 
3 BE-06 
3.2E-07 
i .ZE-06 
5.7B05 
5.7E-06 
5.7805 
1 .OE-02 
1.3E-06 
1.7E-05 
9.3E-07 
9.8E-C6 
2.8B05 
QSE-03 
8.7B04 
7.3E.04 

i 
I COntrlb 

HI 
__ 
“_ 

. . 

._ 
0.1% 
8.3% 
8.5% 
1 .O% 
2.8% 
1.7% 
3.3% 
1.0% 

17.5% 
0.1% 
8.5% 

46.7% 
0.5% 

HI: 1.9E+OO 100.0% 

bContnt 
otai ILCI 

. . 
. 

_. 

2.0% 

6.3% 

17.0% 

._ 

74.7% 
._ 
. . 

. . 
_. 

DAD 
pnJl&& 
7.IE-07 
7.6B07 
6.6E-07 
4.3E.07 
2.6E.07 
2.aE-07 
7.1E-07 
5.8&07 
4.QE-08 
1.9E-07 
8.7E.06 
8.7E.07 
8.6E-06 
I.SE-03 
1.9E-07 
2.6E-06 
1.4E-07 
l .SE-06 
4.2E-06 
I.4503 
I.3E-04 
1 IE-04 

otal ILCI 

pJ&J 
8.3B06 
8.8G06 
7.7E-06 
5.OE-Oi? 
3.1E-06 
3.3B06 
8.3B06 
6.8E-06 
5.7E.07 
2.2E-06 
1 .OE-04 
,.OE-05 
1 .OE-04 
1 .aE-02 
2.2B06 
3.1 E-05 
1.6E-06 
1.7E-05 
4.9E-05 
1.7E-02 
1.5E-03 
1.3E-03 

HI: 

. . 

. . 

4.aE-03 
2.7E-01 
2.8E-01 
3.4E-02 
9 1 E-02 
5 6E-02 
1 IE-01 
3.3E-02 
5.aE-01 
Z.OE-03 
Z.aE-01 
1.5E+OO 
(.7E-02 

0.1% 
8.3% 
8.5% 
1 .O% 
2.8% 
1.7% 
3.3% 
1.0% 

17.5% 
0.1% 
8.5% 

46.7% 
0.5% 

CSFd RfDd 
m w 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.247191 NA 
NA 0.00045 

).040540! 0.00037 
NA 0.000036 

0.11 0.003 
NA 0.2 
NA 0.00004 

1.578947) 0.000285 
NA 0.00005 
NA 0.00003 
NA 0.024 
NA 0.06 
NA 0.001 
NA 0.075 

b. 
I 

‘n 0.23852592 0.1 
0.257 0.1 
0.649 0.1 
0.529 0.1 

0.07447131 0.08 
0.169354 0.1 
7.911262 0.1 

0.79 0.1 
7.841227 0.1 

14241.4825 0.01 
I.73877823 0.01 
7.49404214 0.032 
1.28363322 0.01 

13.51 0.01 
37.9771664 0.01 
13057.3564 0.01 
1202.76613 0.01 
1011.2925 0.01 

Benzo(k)fluora”lhene 
&odor-1260 
1,bDinitmbenrene 
2.4.6Trinitrotolue”e 

RDX 
Aluminum 
Antimany 
Arsenic 
Cadmium (soil) 
Chromium 
copper 
IkO” 
Manganese 
Zinc 

4Residential.RME Risk Calcxls 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARlO 
DERMAL CONTACT WITH SURFACE SOIL _ SITE 4 PROPER 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN. VIRGINIA 

DAD (mglkgld)= (Cs.~F~AF*AAsS~A’EF’ED)/(B\nrATI 
ILCR - CWCSM 

HG = CDIiRfW 

Older YOU”9 
FLarml& - 

DAD Demally absorbed dose (mg,kg,d) 
ILCR lnmmental lifetime cancer risk 
CSFo Oral cancer slope fador (,/(m.$kg,d)) 

HQ Hazard quotient 

AdIlnw~ 
cs cs CS (Chemlml specdic, 
CS 
CS 
CS 
CS 
CS 

l.OOE-06 

cs CS 
cs CS 
cs CS 

RID0 Oral wfewnce dose (ma/kg/d, 
cs Concentmhon of chemical in so11 (&kg) 
CF Conversion factor (kglmg) 
AF Sail lo skin adherence factor (n!#m2-event) 

ASS Absorption fraaion 
A Skin surface area available for contad (cm21 

CS cs 
CS cs 

l.OOE-06 l.OOE-06 
0.2 
CS 

EF Exposure Frequency (dfyr, 
ED Exposum Duration (yn) 
SW Body weisht (kg) 
ATc Averaging time. catinopens (d) 
AT” Averaging time, noncatino~ens (d) 

234 
6 
15 

25.650 

DAD 
M 
1.3E-07 
,.3E-07 
1.2E-07 
7.7808 
4.7E.06 
S.OE-08 
1.3E-07 
,.OE-07 
ME-09 
3.3808 
l.BE-0+3 
1 .%E-07 
1.5E-06 
2.81-04 
3.4E-08 
4.7E-07 
ZSE-OS 
2.7E-07 
7.5E-07 
2.6E-04 
2.41-05 
Z.OE-05 

. . 

. . 

Z.OE.OB 

6.3E-08 

1.7E.07 

7.48-07 

-. 

M 1 .OE-Og 100.0% 

DAD 
mg/kg/d) 
5.QB07 
6.3E-07 
5.5E.07 
3.6E.07 
2.28-07 
2.4E-07 
5.9b07 
4x-07 
4.,E-08 
1.6E.07 
7.2E-06 
7.2E-07 
7.2E-06 
IJE-03 
,.6E-07 
Z.ZE-06 
l.ZE-07 
l.ZE-06 
3.5E-OS 
,.2E-03 
l.,E-04 
9.3E.05 

lcarclnog ens 

HO 
. . 

. . 

. 

3.4E-04 
Z.OE-02 
2.OE-02 
2.4B03 
6.5E-03 
4.OE-03 
7.78-03 
2.4B03 
4.,E-02 
,.4E-04 
2.OE-02 
l.lE-01 
l.ZE-03 

kzzz 
-...L- 

_ 

. . 
0.1% 
8.3% 
6.5% 
1 .O% 
2.8% 
1.7% 
3.3% 
1.0% 

17.5% 
0.1% 
8.5% 

46.7% 
0.5% ml: 2.4E-01 100.0% 

. . 

,.4E-08 

4.6808 

,.2E-07 

5.4B07 

hlld 
---T 

T Tie 
mg/kg/d) 
7.2807 
7.6E-07 
WE-07 
4.38-07 
Z.BE-07 
2.8E-07 
7.2E-07 
5.81-07 
4.9E-08 
l.QG07 
8.7~.OB 
8.78-07 
8.7E.06 
,.6E-03 
l.QE-07 
2.6E-06 
I.&-07 
1.5E.06 
4.2E.06 
1.4E.03 
1.3E-04 
i.lE-04 

. . 

. . 

. . 

. . 

4.2E.04 
2.4E-02 
2.48-02 
2.9G03 
7.QE-03 
4.3B03 
9,3E-03 
2.8E.03 
5.OE.02 
1.7E-04 
2.4E-02 
1.3E-01 
1 5E-03 

!-..-- 
16 Contrib 

L 

. . 

0.1% 
8.3% 
6.5% 
1 .O% 
2.8% 
I .7% 
3.3% 
I .O% 

17.5% 
0.1% 
8.5% 

46.7% 
0.5% 

:hild 
----ix 

-Gf 
m 

9.7E-07 
1 .OE-06 
9.0E.07 
5.8E-07 
3.6E-07 
3.9E-07 
9.7E-07 
7.9B07 
6.7E-08 
ZSE-07 
,.ZE-05 
1 .ZE-06 
f.ZE-05 
2.1E-03 
Z.BE-07 
3.6E-06 
I.9807 
Z.OE-60 
5.7B08 
1.9E-03 
1.8E-04 
1.5E.04 

carcinog ens 
% 

HC) 

5.6504 
3.2E.02 
3.3B02 
3.QE-03 
l.lE-02 
6.5B03 
1.3E-02 
3.8b03 
6.7E-02 
2.4E-04 
3.2G02 
,.8E-01 
Z.OE-03 

contnt 

HI 

. . 

0.1% 
0.3% 
6.5% 
1 .O% 

‘I 

Contlii 
Ital ILC - 

. . 

. . 
2.0% 

. . 
6.3% 

. . 
17.0% 

. . 

74.7% 
. . 

Carcinoge 
DAD 

mg,kg/d) ILCR 

8.3E.08 - 
8.8B08 - 
7.7E-08 - 
5.OE-08 .. 
3.OE-08 - 
3.3E.06 - 
8.38-08 -- 
6.8E-08 - 
5.7E.09 ,.3E-08 
22808 - 
l.OE-06 4.1E.08 
l.OE.07 - 
l.OE-06 1 lE-07 
l.8E-04 -- 
Z.ZE-08 - 
3.,E-07 4.8E.07 
IJE-08 - 
1.7E.07 - 
4.9G07 - 
,.7E-04 - 
,.5E-05 - 
1.3E-05 - 

DAD 
(,?J@gg 

9.2808 
9 E-08 
8.5B08 
5.5E.08 
3.4E.08 
3.7b08 
9.2E”08 
7.5E-08 
6.31-09 
2.4808 
l.lE-0% 
l.lE-07 
i.lE-06 
Z.OE-04 
2.5E-08 
3.4E-07 
1.8E-08 
1.8E-07 
5.4E.07 
1 .QE-04 
,.7E-05 
,.4E-05 

T, 

1.7% 
3.3% 
1.0% 
17.5% 
0.1% 
8.5% 

46.7% 
0.5% 

ua, ILCR 7.2E-07 100.0% HI: 2x-01 100.0% da, ILCR 6.5b07 100.0% HI: 3.8E-01 100.0% 

CSFd 
w 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.247191 
NA 

0.040540 
NA 

0.11 
NA 
NA 

1.578947, 
NA 
NA 
NA 
NA 
NA 
NA 

RR)d 
prpJ& 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00045 
0.00037 

0.00003t 

Se”zo(a)enthracene 
Senza(b)“uoranthene 

Indeno(l,Z.~cd)gyrene 
Dibenzo(a.h)anthracene 

I.&Dinilrobenrene 

ASS 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.05 
0.1 

0.649 
0.529 I I 0.07447131 

0.169364 
2,4.6.Trinkrolo,uane 7.911262 0.1 
Amine-Dinitmtoluene 0.79 0.1 
RDX 7.641227 0.1 
Aluminum 14241.4825 0.01 
Antimony 1.73877823 0.01 
Arsenic 7.49404214 0.032 
Cadmium (?a# 1.28363322 0.01 
Chmmium 13.51 0.01 
copper 37.9771664 0.01 
IrOn 13057.3584 0.01 
Ma”ga”W 1202.76613 0.01 
tint 1011.2925 0.01 

0.2 
0.00004 

0.00028! 
0.00005 
0.00003 

0.024 
0.06 

0.001 
0.075 

I I I 

I(Res!dential-CT Rusk Calcxls 



ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVALWEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs’lR’CF’FI*EF*ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Older Young 
!zMd m.d 

cs CS (Chemical Specific, CDI Chronic daily intake (mg/kg/d) 
ILCR Incremental lifetIme cancer risk 

cs 
cs 
cs 
cs 
100 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
100 200 

0.000001 0.000001 0.000001 

CSFo 
HP 

RfDo 
CS 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Cancentratlon of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested From site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time. noncarcinogens (d) 

1 1 
350 350 
15 9 
70 37 

25550 25550 
5475 3285 

1 
350 

6 
15 

25550 
2190 

+ 

cinogen: 
ILCR 

2.6&07 
1.4E-05 
1.2E-05 
1.2E-04 
6.9E-06 
1.3E-05 
1.4E-07 
1.7E-07 

__ 

1.8E-04 

I 

b Contril: 
r&l ILCI 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.6% 
0.0% 
0.0% 

51.4% 

T Older 1 

F ILCR 

2.9E.07 
1.6E-05 
1.3E-05 
1.4E-04 
7.8806 
1.5E-05 
1.5E-07 
1.9E-07 

% Contrib. 
r0tai ILCR 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.8% 
0.0% 
0.0% 

Id 
d 
(mglkgld) 
i.lE-04 
1.7E-04 
1.4E-04 
,.5E-04 
8 3E-05 
1 6E-05 
1.6E-04 
2 OE-05 
4.4E-05 
1 OE-03 
2.3E-02 
5.8E-04 

Yo Contrib 

HI 
_. 

3.0% 
94 1% 
2.1% 
0.8% 

lcarcinogl 

HQ 

l.lE-01 
3.5EtOO 
7 7E-02 
2.9E.02 

---Ei- 
@g&&d 
4.8&05 
7.3E-05 
5.9G05 
6.1E-05 
3.5E-05 
6.7E-06 
6.9G05 
8.5E-06 
1.9E-05 
4.4B04 
9.8C03 
2.5E-04 

HI: 3.7E+OO 100.0% O&J ILCf 

YOU 
srcinogel 1s 

% 
ILCR TI: 

~ 

.- 

1.3E-03 100.0% 

9.6E.07 
5.4E-05 
4.3E-05 
4 5E-04 
2.%E-05 
4.9E-05 
5.OE-07 
6.2G07 

. . 

6.%E-04 

contrit 
Ital ILC 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.8% 
0.0% 
0.0% 

._ 

51.4% 

Child 

m 
Es--..- 
% Conbib 

HI 

5.6E-04 1 - 

7.2E-04 - 
4.1E-04 - 

i.OE-04 - 
2.2E-04 5.4E-01 
5.lE.03 1.7EtOl 
l.lE-01 3.8E-01 
Z.YE-03 1.4E-01 

3.0% 
94.1% 
2.1% 
0.8% 

L 
L 100.0% HI: 

---ET 
(mg/kg/d) 

1.3E-05 
Z.OE-05 
l.BE-05 
l.%E-05 
9.4E-06 
1.8E-06 
l.EE-05 
2.3E-06 
5.OE-06 
1 .ZE-04 
2.6C03 
6.6E-05 

fWN!~d) 
6.OE-05 
9.2E-05 
7.4E-05 
7.7E-05 
4.4E-05 
8.4E-06 
&6E-05 
l.lE-05 
2.3E-05 
5.5E-04 
1.2E-02 
3.1E-04 

arcinoger 

-EL 

5.8E-02 
18E+OO 
4.lE-02 
1 5E-02 

COllbll 

-!!- 

_ 

I. 

_. 

3.0% 
94.1% 
2.1% 
0.8% 

CSFo 
pJk&i 

0.02 
0.73 
0.73 
7.3 

0.73 
7.3 

0.0073 
0.073 

NA 
1.5 
NA 
NA 

RfDo 
mJnJg 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0004 
0.0003 

0.3 
0.02 

----ET- 
(mgikgld) 

1.5E-05 
Z.ZE-05 
1.8E-05 
1 YE-05 
l.lE-05 
Z.OE.-06 
Z.lE-05 
2.6E-06 
5.7E-06 
1.3E-04 
3.OE-03 
7.5E.05 

51.4% 

. . 

Benzo(a)anthracene 
Benzo(b)Ruoranthene 

Indeno(l.2.3.cd)pyrenc 
Dibenzo(a.h)anthracen 

Benzo(k)fluoranthena 

,- 

2.OE-04 
._ 

399.6953 
8910 
224 

I 
Total ILCR: 3.4E-04 100.0% HI. 1.9E+OO 100.0% Total ILCR: 3.9E.04 100.0% 

4Residentlal.RME Risk Calc.xls 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL _ SITE 4 HOT SPOT 
CENTRAL TENDENCY 
POTENTIALCARCINOGENICAND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs*lR’CF*F?EF*ED)/(BV) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Young 
Caild 
cs (Chemical Specific) 
cs 
cs 
CS 
cs 
cs 
100 

0.000001 

Chronic daily intake fmtikks/d) 
lncrementaliifetime &ce~ risk 
Oral cancer slope factor (l/(mgrkgld)) 
Hazard quotient 
Oral reference dose (ma/kg/d) 
Concentration of chemical in soil (mgkg) 
lngesbon Rate (mgld) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 

A!iuu !ud 
cs cs 
cs cs 
cs CS 
cs cs 
cs cs 
cs CS 
50 50 

0.000001 0.000001 
1 1 

234 234 
15 9 
70 37 

25550 25550 
$475 3285 

CDI 
ILCR 
CSFo 

HQ 
Rrno 

cs 
It7 
CF 
FI 

234 
6 
16 

25550 
2190 

BW Bobyweight(kg) ‘. ’ 
ATc Averaging time. carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

rcinogen 
ILCR 

66E-06 
4.6E-06 
3.9E-06 
4.OE.05 
2.3E.06 
4.4E-06 
4.5C06 
.5.6E-06 

Y-- 
4 
T 

~ 

5.9B05 
_. 

c 
rota1 ILCR: l.lE-04 1000% 

bContrit 
&I ILCI 

0.1% 
4.2% 
3.4% 

35.0% 
2.0% 
3.6% 
0.0% 
0.0% 

. . 
51.4% 

t 
-Ts 
(mg/ks/d) 

2.OE-05 
3.lE-05 
2.5B05 
2.6E-05 
1 SE-05 
2.6E-06 
2.9E.05 
3.6806 
7.6806 
1.8E.04 
4.1E-03 
1 .OE-04 

arcinogen 

HQ 
CDntrit 
“- 

._ 

1,9E-02 3.0% 
6.lE-01 94.1% 
I.4502 2.1% 
5.lE-03 0.6% 

d 

CDI 
m 
3.6E-05 
5.6G05 
4.7E-05 
4 9E-05 
2.6Ev05 
6.3~.c6 
5.5E-05 
6.6G06 
1.5E-05 
3.5E.04 
7.7E-03 
1.9E.04 

_. 

. . 

3.7E-02 
1.2E+OO 
2.6E-02 
9.7E.03 

bContrib. 
HI 

. 
. . 
._ 
._ 

.- 
3.0% 

94.1% 
2.1% 
0.6% 

-ET 
@f&&l 

1.6E-05 
2.5&05 
2.OE.05 
2.lE-05 
1.2E-05 
2.2806 
2.3E-05 
2.9505 
6.2~~06 
1.5E.04 
3.38-03 
6.2E-05 

Contrit 
,!a1 ILC & T< 

3.2B07 0.1% 
1.6E-05 4.2% 
1.4E-05 3.4% 
1.5E-04 35.0% 
6.6E-06 2.0% 

I 
1.6E-05 3.6% 
1.7Ev07 0.0% 
2. t E-07 0.0% 

_. 

2.2B04 51.4% 
_. 

._ 

4.3E-04 100.0% 

I Child 
cDI ~carcino~ 

2,4E-04 - 
1.4E-04 - 
2.6&05 - 
2.76-04 - 
3.3E-05 - 
7.3&05 1.6E-01 

kiz D 
HI 

._ 

3.0% 
94.1% 
2.1% 
0.8% 

1.7E.03 5.7E+OO 
3.8E.02 ,.3E-01 
9.6E-04 4.8E-02 

Older 

+==v 
x 

9.6B06 
5.4Gc6 
4.4806 
4.6E-05 
2.6B06 
5.0~~06 
5.1 E-06 
6.3E-08 

Yo Contrib. 
rota1 ILCR 

-& 
Jnglkgld) 

4.3E-06 
6.6~~06 
5.3&06 
5.5E-06 
3.tE-06 
6.OE-07 
6.2E.06 
7.7E-07 
1.7E-06 
3.9E.05 
6.7B04 
2.2E-05 

0.1% 
4.2% 
3.4% 
35.0% 
2.0% 
3.6% 
0.0% 
0.0% 

. . 
51.4% 

CSFo 
M 

0.02 
0.73 
0.73 
7.3 

0.73 
7.3 

0.0073 
0.073 

NA 
1.5 
NA 
NA 

---Gi-- 
0 

4.9E-06 
7.5806 
6.OE.Oe 
6.2B06 
3.6E-06 
6.6P07 
7.OE-06 
6.7E-07 
1.9E-06 
4.5B05 
9.9B04 
2.5E-05 

CS 
(mg/kg) 

44 
67 
54 
56 
32 
6.1 
63 
7.8 

17.02332672 
399.6953 

8910 
224 

6.7E-05 
. . 

Benzo(a)anthracene 
Eenzo(b)tluoranthsne 

Indeno(i,2,3xd)pyrena 
Dibenro(a.h)anthracene 

Bsnzo(k)Ruoranthene 

1 , 

I 
Total ILCR: 1.3E-04 100.0% HI: 6.5E-01 100.0% 

4Resldential-CT Risk Calcxlr 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL-SITE 4 HOT SPOT 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mg/kg/d)- (Cs*CF*AF*ABS*A*EF’ED)/(BW+AT) 
ILCR = CDI’CSW 

HQ = CDIlRfDd 

Older 
A!&u mu 
cs cs 

Young 
Ghiu 
cs (Chemical Specific) DAD Dem~ally absorb-zd dose (mglkgld) 

ILCR Incremental lifetime cancer risk cs cs 

cs cs 

cs cs 

cs cs 

cs cs 

1 .OOE-06 1 .OOE-06 
1 1 

cs 

cs 

cs 

cs 

cs 
l.OOE-06 

CSFo Oral cancer slope factor (l/(m@kg/d)) 
HP Hazard quotient 

RrnO Oral reference dose (mglkgld) 
CS Concentration of chemical in soil #@kg) 
CF Conversion factor (kg/mg) 
AF Soil to skin adherence factor (mglcm2-event) 

ABS Absorption fraction cs cs 
A Skin surface ama availabls for contact fan21 5.300 3 925 

cs 

2,006 
350 

6 
15 

25.550 
2190 

EF Exposure Frwquency (d/yr) 
ED Exposure Duration (yrs) 
SW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time. noncardnogens (d) 

350 j50 
15 9 
70 37 

25550 25,550 
5475 3285 

CSFd 
&!c& 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.570947r 
NA 
NA 

T- 

--GE- 
i!!l&a 
6.8E-05 
l.OE-04 
8.4B05 
8.7E-05 
5.OE-05 
9.5E.06 
9.8E-05 
1.2E-05 
Z.SE-08 
2.OE.04 
1.4E-03 
3.5B05 

DAD 

m 

3.2t04 
4.9E-04 
3.9E-04 
4 1 E-04 
2.3G04 
4.4E-05 
4.6E-04 
5.7E-05 
1 ZE-05 
9.3E-04 
6.5E-03 
1.6E-04 

HI: 

3.1E-01 
3.3E+OD 
l.iE-01 
1.6E-01 

-- 

rContrib 0 
-A..- 

. . 

. . 

. . 

._ 

8.1% 
84.9% 
2.8% 
4.2% 

DAD 
m 
5.8E-05 
8.8E.05 
7.1E-05 
7.3G05 
4.2E-05 
8.OE-06 
8.2E-05 
l.OE-05 
2.2E-06 
1.7E-04 
1.2E-03 
2.9E-05 

otal ILCR 

:hild 
Nor 

T 
m 

4.5E.04 
6.8C04 
5.5E.04 
5.7E.04 
3.3E.04 
628.05 
6.4E-04 
7.gB05 
1.7E-05 
1.3E-03 
9 IE-03 
2.3E-04 

. . 

. . 

4.3E-01 
4.wcoo 
1.5E.01 
2.3E-01 

5 
ib Contrib. 

HI 
. . 
. . 
. . 
. . 
. . 
. 

. . 
8.1% 
84.9% 
2.8% 
4.2% 

-ET 
w 

4.8E-05 
7.4E-05 
5 9E-05 
6.2B05 
3.5E.05 
6.7C06 
6.9E.05 
8.6E.a5 
1.9E.06 
1.4E-04 
9.8B04 
2.5E-05 

Otal ILCI 

YOU1 
7 
Tuno(lB ns 

% b Ccdril 
ILCR Ti stal ILC 

.- 
. . 

. . 
. . _. 

1 

._ 

._ 

._ 
!.2E-04 1 OQ.O% 

__ 

! ZE-04 100.0% 

:hlld 
7 
--iE- 

cs!f%!i 
5.6E.04 
8.6E-04 
6 9E-04 
7.2b04 
4.1 E-04 
7.8E-05 
8.1 E-04 
l.OE-04 
2.2G05 
1 BE-03 
l.lE-02 
2.9E-04 1 
--IT- -! 

-!s- 

_. 
. 

5.5E.01 8.1% 
5.8EcOC 04.9% 
1.9E-01 2.8% 
2.9E-01 4.2% 

1.8E+OC 

Oldi 

RfDd 
pJ/kJhJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00004 
3.000285 

0.06 
0.001 

44 0.1 
67 0.1 
54 01 
56 0.1 
32 0.1 
6.1 0.1 
63 0.1 
7.0 0.1 

17.0233281 0.01 
399.6953 0.032 

8910 0.0, 
224 0.01 

ABS 1 

Benzo(a)anlhracens 
Benzo(b)fluoranthene 
h&jppne 

Indeno(l,2,3+d)pyrem 
Dibenzo(a,hMhracen 
Chrjsens 
Benro(k)Ruoranthene 
Antimany 
Arsenic 
km 
Manganese 

1 

4Residential.RME Risk Calc.xls 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO _ SITE 4 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cw’CF*Kp*SA*ErED*ET)/(BWAT) 

ILCR = CDI’CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RfD Adj = RfD’AD 

Older Young 
mG2ikicmd 

DAD Dennallv absorbed dose imaikold1 cs cs cs fChemical Soeciricl 
ILCR lncrem&al lifetime can&r hsk- cs cs cs 
CSFo Oral cancar slope factor (l/(mg/kg/d)) cs cs cs 

HQ Hazard quotient cs cs cs 
Rrno Oral reference dose (mg/kg/d) cs cs cs 
SA Skin surface area available for contact (cm2) 5,300 3,925 2,006 
EF Exoosure freauencv id/w1 40 40 40 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

Exposur* du&o” i&j 21 9 6 
Exposure time (hrs/day) 1 1 1 
Body weight (kg) 70 37 15 
Averaging time. carcinogens (d) 25550 25,550 25,550 
Averaging time. noncarcinogens (d) 7665 3,285 2.190 
Concentration of chemwl in water (mg/L) cs cs cs 
Conversion factor (L/1x3) 1 .lOE~03 1 .OOE-03 1 .OOE-03 

KP Dermal peneability coefficient (cm/hour) 
AD Adjustment for Absorbed Dose 

Trfchtoroethene 

2.4-12.6Dinitfotoiuene 
Amino-Dinitrotoluene 

CW KP 
(mg/L) (cmJhour’ 

0.00651 0.01 
0.0067 0.016 

0.00009 0.011 
0.0002 0.0037 

o.wo47 0.0037 
0.00236 0.0015 
0.00578 0.003 
1.18235 0.003 
0.17687 0.003 
0.05825 0.003 

cs cs cs 

cs cs cs 

) I 

I T 

DAD 
:mgngld) 
1.6E-07 
2.7E-07 
2.5609 
1.8E-09 
4.3E.09 
&BE-09 
4.3B08 
8.8506 
1.3E-06 
4.3E.07 

lrcinoge ns 
9 

ILCR 1 

3.7B09 
Z.ZE-08 

I 

9.7E-1C 
6.8B08 

otal ILCR 9.5E-0e L 

A 

CConbit 
.Otal ILCI 

3 9% 
23.4% 

._ 

1.0% 
71.8% 

.- 

._ 

._ 

N( 
DAD 
w 

5.4607 
&SE-07 
6.2&09 
6.1E-09 
1.4E-08 
Z.SE-08 
1.4E-07 
Z.SE-05 
4.4806 
1.4E-06 

3.3E-05 0.2% 
3.lE-05 0.2% 
4.OE.04 3.0% 
9.8~~06 0.1% 
5.OE.04 3.8% 
4.9E.04 3.7% 
4.4E-03 32.9% 
7.2E-03 54.2% 

HI: 
I 

1.3E-02 100.0% 

I. 
I 1 

Olde 
carmo ens 

DAD % Contrit 
(m /k Id) ILCR Total ILCI 

9.7E-08 - - 
1.6E-07 Z.ZE-09 3.9% 
1.5E-09 1.3E-08 23.4% 
l.lE-09 - -- 

L 

2.6C09 - -- 
5.3E-09 5.8E-IO 1.0% 
2.6E-08 4.1E.08 71.8% 
5.3E-06 - _. 
T.SE-07 - -- 
2.6E-07 - -. 

hild 
NoncarcInogens 

.otal ILCR: 5.7E-08 100.0% HI: i.SE-02 100.0% 

YOU" 

I 
otal ILCR. 4.8E-08 100.0% 

,hild 

-cGJyp+ 

9.5E-07 1.3E-04 

I I 

0.6% 
1.6E-06 3.3E.04 1.4% 
lSE-08 5.8B05 0.2% 

5.2E-08 1.7&05 0.1% 
2.5E-07 8.9804 3.8% 
5.2E-05 8.7E.04 3.7% 
7.8Ev06 78E-03 32.9% 
2.6E-06 1.3E-02 54.2% 

HI: 2.4E-02 100.0% 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable. 

/iResidential-RME Risk Calcxls 



ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER IN BENEFICIAL USE SCENARIO-SITE 4 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, V,RG,N,A 

DAD (mg,kg,d)= (Cw*CF*Kp*SA’EF’ED’E,,/(BW+A,, 

ILCR = CDI%SFo Ad, CSF Adj = CSF/AD 
HQ = CDllRfDo Adj Rrn *dj = R”,‘AD 

Older young 
E!imoma 

DAD 
ILCR 
CSFo 
HQ 
Rrn0 
SA 
EF 
ED 
ET 
SW 
ATc 
AT” 
cw 
CF 
KP 
AD 

A!a.u 
CS 
CS 
CS 
cs 
cs 

5,000 
40 
21 
1 

70 
25550 
7665 
cs 

l.OOE-03 

Lw!d ti 
cs CS (Chemical Specific) Dermally absorbed dose (mg/kg,d) 

incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg,d)) 
Hazard quotient 
Oral reference dose @“g/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d,yr) 
Exposure duration (yrr) 
Exposure time (h&day) 
Body weight (kg) 
Averaging time. carcinogens(d) 
Averaging lime, noncarcinogens (d) 
Concentration of chemical in water (mgR) 
Conversion factor (Ucm3) 
Dermal permeabilly coefflcisnt (c&hour) 
Adjustment for Absorbed Dose 

CS 
CS 
cs 
CS 

3,188 
40 
9 

CS 
CS 
CS 
CS 

1.745 
40 
6 

37 
25.550 
3.285 

15 
25,550 
2.180 

cs cs 
,.OOE-03 l.OOE-03 

CS CS CS 
CS cs CS 

I T 

cw KP 
(w/L) m 

0.00651 0.01 
0.0067 0.016 

0.00009 0.011 
0.0002 0.0037 

0.00047 0.0037 
0.00236 0.0015 
0.00578 0.003 
1.18235 0.003 
0.17687 0.003 
0.05825 0.003 

Aduk 
Carcinogens I NOT 

% Cantrib. 1 DAD 
ILCR 1 Total ILCR (mg/kg,d) 

1 - 1 5.,E-07 
3SE-09 3.9% 8.4&07 
2.,E-08 23.4% 7.7s08 

ME-09 
._ . . 1.4508 

%I&10 1.0% 2.8E-08 
6.4E-08 71.8% 1.4E-07 

__, _ 2.8B05 
._ 4.2E-06 

. . 1.4~.06 

- 
IMrCIAOg~ !“S 

T” -E- r 7.1E-05 
1.7E-04 
3 ,E-05 
29E-05 
3.SE-04 
9.2G06 
4.8E-04 
4.BE-04 
4.2E.03 
&SE-03 

b Conbib 

-!..- 
0.6% 
1 4% 
0.2% 
0.2% 
3 0% 
0.1% 
3.6% 
3.7% 

32 9% 

ild 
G-n 

d T m 
6.1 E-07 
1 .OE-06 
9.3E.09 
7.OE-09 
,.6E-08 
3.3E-08 
I.@&07 
3.3E-05 
5.OE-06 
1.7E-08 

DAD 
(mglkgld) 
,.5E-07 
2.5E.07 
2.38-09 
1.7E-09 
4.lE-09 
8.3809 
4.,E-08 
8.3E-05 
l.ZE-06 
4.1607 

ptal 

mrcinogens 
% Conbib 

8.5E-05 7.,E-08 
2 1 E-04 1.2E-07 
3.7E-05 l.lE-09 
3.51-05 8 <E-l0 

l.2.Dichloroethene (total) 
Tdchloroethene 
Haptachlor 
2,e,Z.B-D,“i1~~,01ol~~na 
Aminc-Dinitrotoluene 
RDX 
Anenic 
lh” 
Manganese 
Nickel 

1.6E-09 3.9% 1.4E-06 
9 7E-09 23.4% 1 3E-08 

- - 9,4E-08 
- - 2 2E-08 

4.3E-10 1.0% 4.5E-08 
3.OE-08 71.8% 22s07 

- - 4.5E-05 
. . - S.SE-06 
. . - 2.2~.06 

5.OE-05 0.2% 
4.7E-05 0.2% 
6.X-04 3.0% 
1.5E.05 0.1% 
7.8E-04 3.8% 
7.5E.04 3.7% 
&BE-03 32.9% 
l.lE-02 54.2% 

4.SE-04 3.0% ,.QE-09 
1 IE-05 0.1% 3,s09 
5.7B04 3.8% ME-08 
5.SG04 3.7% 3 9E-OB 
5.OE-03 32.9% 5.8E.07 
8 3E-03 54 2% 1 PE-07 

4.3E.09 4.7E.10 1.0% 
2.,E-08 3.38-08 71.8% 
4.3s06 -. . . 
6.4E.07 - 
2.1E.07 - . . 

I 
9.OE-08 100.0% 1 HI: 1.3E-02 4.28-08 100 0% 1 HI: 2.1E-02 1 100.0% Total ILCR: 4 SE-08 100.0% 

NOTES: 
NA . Toxicity criterion not 8”a,,ab,e 
- Not applicable 

. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO - SITE 4 WELL 4GW05 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cw*lR*EF*ED)/(BV) 

ILCR = CDI*CSFo 
HQ = CDI/RfDo 

Parameter 
CDI 

ILCR 
CSFo 

HQ 
RfDo 
CW 
IR 
EF 
ED 

BW 
ATc 
ATn 

Descriom 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancar risk 
Oral cancer slope factor (ll(mgkgld)) 
Hazard quotient 
Oral reference dose (me/kg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (L/d) 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time, noncarcinogens (d) 

adult 
cs 
cs 
cs 
cs 
cs 
cs 
0.05 
40 
21 
70 

25550 
7665 

Older 

Gaild 
cs 
cs 
cs 
cs 
cs 
CS 

0.05 
40 
9 

37 
25550 
3285 

Young 
ctlu 
cs (Chemical Specific) 

cs 
cs 
cs 
cs 
cs 

0.05 
40 
6 
15 

25550 
2190 

Trichloroethene 

RfDo 
(llJ&lj 

0.009 
0.006 
0.003 
0.02 

NOTES: 
NA -Toxicity critenon not available. 
- Not applicable. 

CDI % Contrib. CDI 
(mg/kg/d) ILCR Total ILCR (mglkgld) HC! 1 HI 

Total ILCR 1.3E-08 100.0% 

4Rwdential-RME Risk Calcxls 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS, - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL. SITE 4 HOT $POT 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN. “IRGlNlA 

DAD (“w/kg/d)= (Cs’CF’AF.ABS”A’EF’ED~lfS~An 
,LCR = CDI’CSFd 

HQ = CDIlRfDd 

YOUnQ 
CbJu 
cs (Chermcal Specific) 
CS 
cs 
cs 
CS 
CS 

- 
DAD 
ILCR 
CSFo 

HQ 
Rrno 

cs 
CF 
AF 

ABS 
A 

EF 
ED 
BW 
ATc 
ATn 

Q?5uiQm 
Dermally absorbed dose (ma/kg/d) 
Incremental lifetime cancer lisk 
Oral c~“cerslope fador (I,(mg/kg,d)) 
Hazard quotient 
Oral reference dose (q/kg/d) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kg/r@ 
Soil lo skin adherence factor (mg/cmZ-event) 
Absorption fraction 
Skin surface wea available for contact (cm2) 
Exposure Fqwncy (d&r) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time. noncarcinogens (d) 

A&u 
CS 
CS 
CS 
GS 
CS 
CS 

,.OOE-06 
0.2 
CS 

5.000 
234 
15 
70 

25550 
5475 

Gbiki 
cs 
cs 
cs 
CS 
CS 
CS 

l.OOE-06 
0.2 
CS 

3,188 
234 

9 
37 

25.550 
3285 

1 .OOE-06 
0.2 
cs 

1,745 
234 

6 
15 

25.550 
2190 

CSFd 
e 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.578947 
NA 
NA 

RfDd 
(mglkgld) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.00004 
0.000285 

0.06 
0.001 

hild 

DAD 
m 

4.OE-05 
6.lE-05 
4.9B05 
5,1E-05 
2.9E-05 
5.6~~03 
5.BE-05 
7.lE-06 
l.BE-06 
1.2E-04 
S.ZE-04 
Z.,E-05 

b Contnb 

HI 
. . 

Old< 

. 

4.7E-02 
5 OE-01 
1 BE-02 
2.58-02 

L---- 
36 CO”hib. 

HI 

. . 

8.1% 
84.9% 
2.8% 
4.2% 

DAD 
B 

ME-06 
8.6G06 
6.9E.06 
7.2806 
4.lE-06 
,.8E-07 
8.1E-06 
f OE-06 
2.2B07 
1.6E-05 
l.lE-04 
2.9E.-06 

5 8E-01 100.0% w 

arcinoge z- 
% 

ILCR TI 

1 

2.6E-05 

2.6E-05 100 0% 

Child 
7 

DAD 
m 

6.6E.05 
1 .OE-04 
8 l&OS 
8.4E-05 
4x-05 
9lE.Oe 
9 4E-05 
l.ZE-05 
2 5E-06 
1 BE-04 
1 3c-03 
3.505 

icarcinog 

-.K?- 
. . 
. 
. . 
. . 
. . 
. . 
. 

6X-02 
6 7E-01 
2 ZE-02 
3.38-02 

conhit: 

HI 

0.1% 
84.9% 
28% 
4.2% 

HI 7 9E-01 100.0% 

DAD 
(ms,keid) 

&SE-06 
1.3E-05 
l.lE-05 
l.lE-05 
ME-06 
l.ZE-06 
,.ZE-05 
1.5E-06 
3.3E-07 
2.5E-05 
1.7E-04 
4.4E-06 

:otal ILCR 

-KG- 
:mgikg,d) 
WE-06 
9.5E-06 
7 7E-06 
8 OE-06 
4.5E-06 
8.7B07 
8.9E-06 
l.lE-06 
2.4E-07 

-& 
mJl&g 
4.9&05 
7.4E.05 
6 OE-05 
6.2B05 
3.5B05 
6 7E-OB 
7 OE-05 
8.6E-06 
1.9E-06 
I.4604 
9.8E-04 
2.5E-05 

Senzo(a)adhracene 
Senro(b)“uora”thene 

Indeno(l.2,3-cd)pyrene 
Dibe”zo(a.h)a”lhracene 

Benro(k)fluoranthene 

67 0.1 
54 0.1 
56 0.1 
32 0.1 
6.1 0.1 
63 0.1 
7.0 0.1 

17.0233287 0.01 
399.6953 0.032 

0910 0.01 
224 0.01 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO -SITE 4 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mgkg/d)= (Cw’lR’EF*ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Paramet 
CDI 

ILCR 
CSFo 

HQ 
RfDO 
CW 
IR 
EF 
ED 
BW 
ATc 
ATn 

Chronic daily intake (mgkgld) 
Incremental lifetime cancer nsk 
Oral cancer slope factor (ll(mglkg/d)) 
Hazard quotient 
Oral reference dose (mgncg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (L/d) 
Exposure Frequency (d/y0 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Tdchloroethene 

2.4~/2.6-Dinitrotoluene 
Amino-Dinitrotoluene 

O.W551 
0.0067 

0.00009 
0.0002 

0.00047 
0.00236 
0.00578 
1.18235 
0.17687 
0.05825 

CSFo 
f&hJkJ 

NA 
0.011 

4.5 
NA 
NA 

0.11 
1.5 
NA 
NA 
NA 

RfDO 
mJftJg 

0.009 
0.006 

0.0005 
0.002 

0.00006 
0.003 

0.0003 
0.3 

0.02 
0.02 

-I- 

I 

A!&!l 
cs 
cs 
cs 
cs 
cs 
cs 
0.05 
40 
21 
70 

25550 
7665 

Older Young 
Q&d .cai!d 

cs cs (Chemkxl Specific) 
cs cs 
cs cs 
cs cs 
CS cs 
cs cs 

0.05 0.05 
40 40 
9 6 

37 15 
25550 25550 
3205 2190 

7 
FiTi- 
(mg/lcg/d) 

1.5E-07 
1.6E-07 
2.1 E-09 
4.7E-09 
l.lE-08 
5.5G08 
1.4E-07 
Z.EE-05 
4.2E-66 
1.4E-66 

5iiiiiE 

:a 

L 

ranogenr 
ILCR Total ILCG 

1.7E-09 0.8% 
9.5E-09 4.3% 

__ 

i 

E.lE-09 2.8% 
Z.OE-07 92.2% 

__ 
__ 

2.2E-07 100.0% 

hll 

I , 

t Older 
7 
-ET-- 
:mg/kg/d) 

1.2E.67 
1.3E07 
1.7E-09 
3.8E-09 
8.9E-09 
4.5E-08 
1 .I E-67 
2.3E-05 
3.4E-06 
1 lE.06 

HI: 3.6E.03 100.0% ‘otal ILCR l.EEJl7 100.0% 

lild 
Noncarcinogens 7 

CDI 
(mg/kgldl 

2.OE-07 
2.1 E-07 
2.E-09 
6.3E-09 
1.5E-08 
7.4E-08 
1.8E-07 
3.7E-05 
5.5E-66 
l .EE-66 

rotal ILCR 

YOM< 

2.9E-07 100.0% 

:hild 
N 

--m- 
w 

2.4E.06 
2.4E-06 
3.3E-08 
7.3E.08 
1.7E-07 
8.6E-07 
2.1 E-06 
4.3E.04 
6.5E-05 
Z.lE-05 

1.7E-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO-SITE 4 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (mgIkg/d)= (Cw’lR’EF’ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

CDI 
ILCR 
CSFo 

HQ 
RfDO 
cw 

- 

_ _ 

Chronic daily intake (mg/kgld) 

Hazardquotieni 

lnwemental lifetime cancer risk 

Oral reference dose (mglkgld) 

Oral cancer slope factor fl/(ma/kald)) 

Concentration of chemical in water (mg/L) 

A!Juu 

cs 

cs 

cs 

cs 

cs 

cs 

cs 
cs CS 

Older 
Glil!d 
cs 
cs 
cs 

ctlild 
cs (Chemical SpeaRc) 
cs 
cs 
cs 
cs 
cs 
0.05 
40 
6 
15 

25550 
2190 

IR Ingestion Rate (L/d) 0.05 0.05 
40 40 
21 9 
70 37 

25550 25550 
7665 3285 

EF Exposure Frequency (d/yr) 
ED Exposure Duration Ivrs) 
BW Bodyweight ‘. 
ATc Averaging time. carcinogens(d) 
ATn Averaging time, noncarcinogens (d) 

F 
RfDO 

!l?LEa , , 
0.009 
0.006 
0.0005 
0.002 

o.oooa6 
0.003 

0.0003 
0.3 
0.02 
0.02 

~ T 

0.00651 
0.0067 
0.00009 
0.0002 

0.00047 
0.00236 
0.00578 
1.18235 
0.17687 
0.05825 

1 

: 

--& 
w 
5.1 E-07 
5.2E.07 
7.OE-09 
1.6E.08 
3.7E-08 
,.8E-07 
4.5E-07 
9.3B05 
1.4E.05 
4.6E.06 

lor z 
bConVit 

HQ HI 
5.7E.05 1.6% 
8.7E-05 2.4% 
1.4E-05 0.4% 
7.8E.06 0.2% 

L 
6.1 E-04 17.1% 
6.2E-05 1.7% 
1.5E-03 42.2% 
3.lE-04 8.6% 
6.9E-04 19.3% 
2.3B04 6.4% 

3.6&03 100.0% 

Older 
:arcinogl zs 

% Contrib 
ILCR Total ILCR 

_. 
1 AE-09 0.8% 
7.7E-09 4.3% 

. . 

1 

. . 
4.9E-09 2 8% 
1 7E-07 92 2% 

_. . . 
_. ._ 

,.8E-07 100.0% 

Adu 

% Contnb. 
Total ILCR 

0.8% 
4.3% 

2 8% 
92.2% 

:hild 
7 

l- -d 
s 
2,4E-05 
2.4E-98 
3.3B08 
7,3E-08 
1.7E-07 
8 6E-07 
Z.lE-06 
4.3E-04 
6.5E-05 
Z.lE-05 

L-- 
1 7E-02 100.0% 

HQ 
l.lE-04 
,.7E-04 
2.7E-05 
ME-05 
1 2E-03 
1 2E-04 
2.9B03 
5.8E-04 
1.3E.03 
4.3E.04 

5 
2.6b04 
4.lE-04 
6.6G05 
3.7E-05 
2.9E-03 
2.9E.04 
7.OE.03 
1.4E-03 
3 2E-03 
l.lE-03 

HI 
1.6% 
2.4% 
0.4% 
0.2% 
17.1% 
1.7% 

42.2% 
8.8% 
19.3% 
6.4% 

-K- 
m 
1.5E.07 
1.6E-07 
Z.lE-09 
4.7E-09 
l.lE-06 
5.5&08 
1.4G07 
2.8E-05 
4.2E-06 
1.4E-06 

szzi HI 
1.6% 
2.4% 
0.4% 
02% 
17.1% 
1.7% 

42.2% 
6.6% 
19.3% 
6.4% 

0.8% 
4.3% 

._ 

2.8% 
92.2% 

. . 

C 
CDI 

mkd 

1.2E.07 
1.3E-07 
1.7E-09 
3.8B09 

I 

8.9E-09 
4.5E-08 
l.lE-07 
2.3B05 
3.4E.06 
11E-06 

,,a, ILCR: 

cDI carcinogen 
72 
mgJpJ 
9.6E-07 
9.9E-07 
1.3E-06 
3.OE-06 
7.OE-06 
3.5E-07 
8.6E-07 
1.6E.04 
2.6B05 
8.6B06 

HI: 6.8E.03 100.0% 

CSFo 
M 

NA 
0.011 

4.5 
NA 
NA 

0.11 
1.5 
NA 
NA 
NA 

2.4-12.6Dinilrololuene 
Amin&Dinitrotoluene 

ILCR 

_. 

l .-iE-09 
9.5E.09 

._ 

. . 
6.lE-09 
2.OE-07 

5.5E-06 -- 
I.8606 - 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable. 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO -SITE 4 WELL 4GW05 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Cw*lR*EF*EO)/(BV) 
ILCR = CDl’CSFo 

HQ = CDI/RfDo 

F!cxamz 
CDI 
ILCR 
CSFo 

HQ 
RfDo 

cw 
IR 
EF 
ED 
BW 
ATc 
ATn 

Descridion 
Chronicdaily intake (mglkgld) 
Incremental lifetime cancar risk 
Oral cancer slope factor (I/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 

Concentration of chemical in water (mg/L) 
Ingestion Rata (Ud) 
Exposure Frequency (dlyr) 
Exposure Ouratton (yrs) 
Body weight (kg) 

Averaging time, carcinogans (d) 
Averaging time, noncarcinogens (d) 

NOTES: 
NA -Toxicity criterion not available. 
- Not applicable. 

tu!Lu 
cs 
cs 
cs 
cs 
cs 
cs 
0.05 

40 
21 
70 

25550 
7665 

Older 

w 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
9 

37 
25550 
3285 

young 

Ghu 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
6 
15 

25550 
2190 

I I I , 
rotal ILCR: 1.6E-08 100.0% 1 HI: 4.5E-04 100.0% [Total ILCR: 1.3E-08 100.0% 1 HI: 8.6E-04 100.0% 1 otal ILC 2.1E-08 100.0% 1 HI: 2.lE-03 100 0% 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACTWlTH GROUNDWATER IN BENEFICIAL USE SCENARIO-SITE 4 WELL 4GW05 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN. VIRGINIA 

DAD (mgkg/d)= (CW*CF*K~‘SA*EF’ED’ET)/(SWAT) 

ILCR = CDI”CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RfD Adj : RfD’AD 

DAD 
ILCR 
CSFo 

HQ 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 

DescriDtion 
Dermally absorbed dose (mglicgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (ll(mgikg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface area available for contact (cm 
Exposure frequency (d/yr) 
Exposure duration (yrs) 
Exposure time (hrslday) 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time, noncarcinogens (d) 
c;oncentrauon of chem~ca in water (mg/t.) 

Adult 
cs 
cs 
cs 
cs 
cs 

5,300 
40 
21 
1 

70 
25550 
7665 

LW CS 

mild 
cs 
cs 
cs 
cs 
cs 

3,925 
40 
9 

37 
25,550 
3,265 

cs 

15 
25,550 
2,190 

cs 
Conversion factor (UcmS) 4.00E-o3 l.OOE-03 l.OOE-03 
Dermal permeability coefficient (cm/hour) CS cs cs 
Adjustment for Absorbed Dose cs cs cs 

Young 
fxlu 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

2,006 
40 
6 

CF 

KP 
AD 

NOTES: 
NA _ Toxicity uiterian not available. 
- Not applicable. 

0.01 
0.016 

0.0015 
0.003 

2.5E-07 
3.6E-07 
2.OE-08 
2.1E-07 

4.9E-09 69.4% 1.2E-06 2.5E-04 22.7% 2.2E-07 3.OE.09 69.4% 1.7E-06 3.5E-04 22.7% 1.6E-07 
2.2E-09 30.6% 6.6E-06 2.2E-05 2.0% 1.2E-06 1.3E-09 30.6% 9.2E-06 3.1E-05 2.0% l.OE-08 

- 7.1E-07 7.1E-04 64.6% 1.3E-07 - -- l.OE-06 l.OE-03 64.6% l.lE-07 

7.lE-09 100.0% HI: l.lE-03 100 0% Total ILCR: 4.3E-09 100.0% HI: 1.5E-03 100 0% Total ILCF 

4Resldential-RME Risk Calcxls 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 0 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER IN BENEFICIAL USE SCENARIO - SITE 4 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

DAD (mg/kQ/d)= (Cw’CF’Kp*SA+EF*ED’ET)/(SV,+AT) 

lLCR = CDl’CSFo Ad, CSF Adj = CSF/AD 
HQ = CDlRDo Adj R1D Adj = RlD*AD 

Older young 
ealamla A!ut mtd mild 

DAD Dermally absorbed dose (mg/kg/d) cs cs cs (Chemical Specific) 
ILCR 
CSFo 

HQ 
RID0 
SA 
EF 
ED 
ET 
BW 
ATc 
AT” 
CW 
CF 

Incremental lifetime cancer risk 
Oral cancer slope factor (,,(mQ&!M,) 
Hazard quotient 
Oral reference dose @“Q/kQl~ 
Ski” surface area available for mntad (cm2) 
Exposure fmquency (dlyr) 
Exposure duralion (yrs) 
Exposure lime (h&day) 
Body weight (kQ) 
b?P3Qi"Q ti”M. mrci”M$?“s (d, 
Averaging time. noncarcinogens (d) 
Co”ce”tmti0” of ciwnkal in water (ma/L) 
Conveaion factor (Ucm3) 

cs cs cs 
cs cs cs 
cs cs cs 
cs cs cs 

5.000 3.188 1,745 
40 40 40 
21 9 6 
1 1 1 

70 37 15 
25550 25.550 25,550 
7665 3,285 2.190 
cs cs cs 

1 .OOE-03 l.OOE-03 1.00603 
cs cs cs KP Dermal permeabiliiy wefficienl (tihaur) 

AD Adjustment for AbsoM Dose cs cs cs 

Al 
c; 

f 

DAO 
hJ!pJ 

,.5E-07 
ZSE-07 
2.3B09 
1.7E-09 
4.1509 
6.3809 
4.,E-08 
ME-06 
, .ZE-06 
4.,E-07 

arcinogel 7s 
% Co,nfrib. 

lLCR Total ILCR 

3.5609 3.9% 
2.1s08 23.4% 

I 9.,E-10 1.0% 
6.4808 71.6% 

9.OE-O* lOO.O% 
L 
1 

YOU 
Carcin ens 

% CO”bil 
ILCR Total ILC 

T 

Older Child I 
ns I Noncardno~ens 

% Contrib. 1 DAD 1 % Conbib. 1 DAD 

--?--- rclnoge 

ILCR -L 
1.8E-09 
,.lE-06 

HQ 1 HI 1 Q”Q”Qld 

3.9% 1 .OE-06 
23.4% 9.3B09 

- 7.OE-09 

&SE-05 0.6% 

I I 

7.1E.06 
2.1E.04 1.4% ,.2E-07 
3.7E-05 0.2% ,.lE-09 
3.5b05 0.2% S.,E-10 

Child 
7 
DAD 
(llJ&kJ 

8.3B07 
,.4E-08 
,.3E-08 
9,4E-09 
2.2E-08 
4.5506 
2.2807 
4.5E-05 
6.6E-06 
2.2~.c-3 

iGi 
DAD 
pg@gcJ .-is- 
6.,E-07 7.,E-05 
8.4E.07 1 .,E-04 
7.7E-99 3.1E-05 
5.8E-09 2.9E.05 

1 
,.4E-08 3.8E-04 
2.8B08 9.2E-06 
,.4E-07 4.8E-04 
2.88-05 ME-04 
4.2E-06 4.2E-03 
1.4sOB 6.6603 HI: 1.3E-02 

DAD 
&j&g 

7.9E-06 
1.3E-07 
1.2E-09 
9.0E-IO 
Z.lE-09 
4,3E-09 
2.,E-08 
4.3E-06 
6.4E-07 
2.,E-07 

olal ILCR 

4.7E-10 
3.3B08 

. . 

lcarci” em 
% contrt 

no HI 

1.2E-04 0.6% 
Z.SE-04 ,.4x 
5.OE-05 0.2% 
4.7E-05 0.2% 

. 

6.2E-04 3.0% 
1.5E.05 0.1% 
7.8E-04 3.6% 
7.5B04 3.7% 
6.6E-03 32.9% 
l.lE-02 54.2% 

, conbit 

HI 
0.6% 
1.4% 
0.2% 
02% 
3.0% 
0.1% 
3.6% 
3 7% 
32 9% 
54.2% 

Kp 
m 

0.01 
0.016 
0.01 I 
0.0037 
0.0037 
0.0015 
0.003 
0.003 
0.003 
0.003 

1.2.Dichlomethene (total) 0.00651 
Trichlorwthene 0.0067 
Heptxhlor 0.00009 
2.4-/2.6-Dinlrotoluene o.oQO2 
Amine-Dinifmtoluene 0.00047 
RDX 0.00236 
AREM 0.00578 
ho” 1.18235 
t.MgaWSe 0.17687 
Nkkd 0.05825 

4.2B08 100.0% HI: Z.,E-02 1 100.0% 

,.6E-08 4.6E-04 3.0% ,.9E-09 
1.0% 3,3E-08 ,.lE-05 0.1% 3.9E-09 

71.8% 1.6E-07 5.7B04 3.8% ,.9E-08 
3.3E-05 5.6B04 3.7% 3.9~.06 

. 5.0~.OB 5.OE-03 32.9% 5.88-07 
,.7E-06 8.38.03 54.2% ,.9E-07 

I 
4.6.E.08 100.0% 1 HI: ,SE-02 1 100.0% I otal ILCI 

NOTES: 
NA - Toticky criten’o” “at available. 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER - SITES 4.21. AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN. VIRGINIA 

CDI (mgikg/d)= (Cw*lR’ET*EF’ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter 
CDI 

ILCR 
CSFo 

HP 
RfDo 
cw 
IR 
ET 
EF 
ED 
BW 
ATc 
AT” 

Desc .DtloQ 
Chro:ic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (Lhour) 
Exposure Time (hours/day) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carunogens (d) 
Averaging time, noncarcinogens (d) 

.&d.u 
cs 
cs 
CS 
cs 
cs 
cs 

0.05 
2.6 
40 
15 
70 

25550 
5475 

Older Young 
Q&j i&kj 

cs CS (Chemical SpectRc) 
cs cs 
cs cs 
CS cs 
CS cs 
cs cs 

0.05 0.05 
2.6 2.6 
40 40 
9 6 

37 15 
25550 25550 
3285 2190 

NOTES: 
NA -Toxicity Cnterion not available. 
- Not applicable 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER-SITES 4.21. AND 22 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN. VIRGINIA 

CDI (mgikg/d)= (Cw’lR*ET*EF*ED)l(Bv\mT) 
ILCR = CDI”CSFo 

HO = CDI/RfDo 

Older Young 

chu 
CS (Chemical Speofic) 
cs 
cs 
CS 
cs 
cs 

0.05 
2.6 
40 
6 
15 

25550 
2190 

Descriotion 
Chronic daily intake (mg&g/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mgIkg/d)) 
Hazard quotient 
Oral reference dose (mgikgld) 
Conc8ntration of chemical in wafer (mg/L) 
Ingestion Rate (uhour) 
Exposure Time (hours/day) 
Exposure Frequency (d/yr) 
Exposure Duration (yn) 
Body weight (kg) 
Averaging time. carcinogens(d) 
Averaging time, noncarcinogens (d) 

w 
cs 

Q&l 
cs CDI 

ILCR 
CSFo 

HQ 
RfDo 
CW 
IR 
ET 
EF 
ED 
BW 
ATc 
AT” 

cs 
cs 
cs 
cs 
CS 

0.05 
2.6 
40 
15 
70 

25550 
5475 

cs 
CS 
cs 
cs 
CS 

0.05 
2.6 
40 
9 

37 
25550 
3285 

RfDo 
&@& 

0.02 
0.002 

O.WOO6 
0.003 

0.0004 
0.0003 

Gi 
-r 

l- Child 
Yen 

T --k 
pgk& 
3.8E.05 
l.OE-06 
2.1E-06 
2.3E-05 
1.4E.05 
2.1E.06 

Older 
B 15 

s TiGiiiz 
ILCR .oota1 ILCF 1 

2.7E-08 8 4% 

1 

_. 

1.3E-07 41.2% 

1.6E-07 50.4% 

3.3E-07 100.0% 

Ad 

z7siTb 
‘otat ILCF 

8.4% 

41.2% 

50.4% 

hild 
hlDn 

I 

--& 
(mglkgld) 
1.5E-05 
4.1 E-07 
8.7E-07 
9.5E-06 
5.6E-C6 
8.5E-07 

2,4R,6-Dinitrotoluene 
Amino-Dinitrotoluene 

--Ei- 
B 
1.7E-06 
4.6E-08 
9.9E-08 
l.lE-06 
6.4E-07 
9.6508 

arclnoger 

ILCR 

2.4E-08 

1.2E-07 

1.4E-07 

‘otal 2.9B07 100.0% 

N 
-Ei- 
nlJpJ 

8.OE-06 
2.2E-07 
4.6E-07 
5.OE-C-8 
3.OE-06 
4.5E.07 

HI: 

HQ 
4.OE-04 
l.lE-04 
7.7E-03 
1.7E.03 
7.4E-03 
1 SE.03 

2.1% 
0.6% 

40.0% 
8.9% 

39.6% 
8.0% 

CDI 
@!ggJ 
2.OE-06 
5.2E-08 
l.lE-07 
1 .x-o6 
7.2E-07 
4.lE-07 

Obl ILCF 

IMTCinO( 

HQ 

i contrtt 
HI 

7.6Ed4 2 1% 
2.OE-04 0.6% 
1.5E-02 40.8% 
3.2E-03 8.9% 
1.4E-02 39.6% 
2.8E-03 8.0% 

CDI 
w 
3.2~~06 
8.6E-08 
1.8E-07 
Z.OE-06 
1.2E-D6 
1.8E-07 

lrcinogel 

ILCR 

4.5E-08 

Contrlt 
Ital ILC 

84% 

2.2E-07 41.2% 

2.7E-07 

otal ILCI 5.4E.07 100.0% 

3 

i T 

i( 
1: 

HQ HI 

1.9E-03 2.1% 
5 OE-04 0.6% I- 3.6E-02 40.8% 
7.8E-03 8.9% 
3.5E-02 39.6% 
7.OE-03 8.0% 

1.9E-02 100.0% HI: 3.6E-02 100.0% 

NOTES: 
NA - Toxicity titenon not available 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WlTH SURFACE WATER. SITES 4.21, AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARClNCGENlC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cw’CF’Kp.SA’EF.ED*E~/(S~AT) 

ILCR = CDI*CSFo Ad] 
HQ = CDllRfDo Adj 

CSF Ad) = CSF/AD 
RfD Adj = RfD’AD 

DAD 
ILCR 
CSFo 

HQ 
RfDo 
SA 
EF 
ED 
ET 
EW 
ATc 
ATn 
CW 
CF 

Dermally absorbed dose (malkqldl 
lncrem&al lifetime can&&k- ’ 
Oral cancaf slope factor (?/(mg/kgfd)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (yrs) 
Exposure time (he/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal permeability coefficient (crrwhour) 
Adjustment for Absorbed Dose 

KP 
AD 

c%!aU 
cs 
cs 
cs 
cs 
cs 

5.300 
40 
15 
2.6 
70 

2.5550 
5475 
cs 

l.OOE-03 
cs 
cs 

Older 
w 
cs 
cs 
cs 
cs 
cs 

3,925 
40 
9 

2.6 
37 

25.550 
3285 
cs 

Young 
G!ud 

cs (Chemical Speclhc) 
cs 
cs 
cs 
cs 

2,006 
40 
6 

2.6 
15 

25,550 
2190 
cs 

l.OOE-03 l.OOE-03 
cs cs 
cs cs 

Bis(2-ethylhexyl)phthalat 0.0395 0.033 0.025455 0.011 6.OE.06 
2,4-12.6.Dinitrotoluena 0.00106 0.0037 NA 0.0002 f.EE-08 
Amine-Dinitrotoluene 0.00226 0.0037 NA 0.000036 3.9E-08 
RDX 0.02466 0.0015 0.11 0.003 1.7E-07 
Antimony 0.01464 0.003 NA 0.00004 2.OE-07 
Arsenic 0.00221 0.003 1.578947 0.000285 3.lE.08 

1.5E-07 69.5% 

._ 

l.GE-08 

4.8E-06 

8.5% 
._ 

21 9% 

2.6E-05 2 6E-03 7.9% 5 IE-08 
8.5E-08 4 ZE-04 1.3% 1.5E.08 
1.8E-07 5.OE-03 15.4% 3.2E-08 
8.OE-07 2.7E-04 0.8% 1.4E-07 
9.5&07 2.4E-02 73.0% 1.7E-07 
1.4E-07 5.OE-04 1.5% 2.6E-08 

1 

I I I I I I I 
Total ILCR: 2.2E-07 1000% 1 HI: 3,2E-02 100.0% /Total ILCR: 

NOTES 
NA -Toxicity criterion not available. 
- Not applicable. 

1.9E-07 100.0% 

h@Wd) 
3.9E-05 
1.2E-07 
2.5E-07 
l.iE-06 
1.3E-06 
2 OE-07 

Child 

T 

I Young Child 
“S Noncarcinogens 

% Contrib DAD % Contrib. 
otal ILC (mg/kg/d) HQ HI 

3 BE-03 7.9% 4.3E.06 l.lE-07 69.5% 5.OE-05 4.5E-03 7.8% 
5.9E-04 1.3% 1.3E-08 . . - 1,5E-07 7.5E.04 1.3% 
7.OE.03 f 5.4% 2.7E-08 ._ 
3.7E-04 0.8% 1.2E-07 1.3E-08 
3 3E-02 73 0% 1.4E-07 
7 OE-04 1.5% 2.2E-08 3.4E.08 

I I I 
4 5E-02 1000% 1 otal ILC 1.6E-07 100.0% 1 HI: 5 7E-02 100.0% 
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ADULT, OLDER CHILD. ANDYOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WlTH SURFACE WATER _ SITES 4,Zl. AND 22 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN. VIRGINIA 

DAD (mg/kg/d)= (Cw*CF*Kp*SA*EF*ED+ET)/(BWAT) 

ILCR = CDI’CSFo Adj CSF Adj = CSF/AD 
HQ = CDllRfDo Adj RfD Adj = RfD’AD 

DAD 
ILCR 
CSFo 

HP 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 
AD 

Denally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (me/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/Y,) 
Exposure duration (yrs) 
Exposure time (h&day) 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal peneability weffldent (cm/hour) 
Adjustment for Absorbed Dose 

adult 
cs 
cs 
cs 
cs 
CS 

5,000 
40 
15 
2.6 
70 

255.50 
5475 
cs 

l.OOE-03 
cs 
cs 

Older Young 
child cbil!d 

CS cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 

3.188 1.745 
40 40 
9 6 

2.6 2.6 
37 15 

25,550 25,550 
3285 2190 
cs cs 

l.OOE-03 l.OOE-03 
cs cs 
cs cs 

j Cw 1 Kp / CSFd j RfDd 1 DAD v,% Con::T’1 DAD N~carcinog;~: Co; 
Parameter (mg/L) (cm/hour) l/(mg/kg/d (mg/kgld) (mgkgld) ILCR Total ILCR (mgrkg/d) HQ HI 

Bis(2-ethylhexyl)phthalat 0.0395 0.033 0.025455 0.011 5.7E-oB 1.4E.07 69.5% 2.7E-05 2.4E-03 7.9% 
2.4/2,6Dinitrotoluene 0.00106 0.0037 NA 0.0002 1.7E-08 - - 8.OE-08 4.OE-04 1.3% 
Amino-Dinitrotoluene 0.00226 O.&J37 NA 0.000036 3.6E-08 - - 1.7E.07 4.7E-03 15.4% 
RDX 0.02466 0.0015 0.11 0.003 1.6E-07 l.SE-08 8.5% 7,5E-07 2.5E-04 0.8% 
Antimony 0.01464 0.003 NA 0.00004 l.SE-07 - - 6.9E-07 2.2E-02 73.0% 
Arsenic 0.00221 o.M73 1.576947 0.000265 2.9E-08 4.6E-08 21.9% ,.3E-07 4.7E-04 1.5% 

Total ILCR: 2.1E-07 100.0% 1 HI: 3.lE-02 100.0% 

NOTES: 
NA _ Toxicity titerion not wallable. 
- Not applicable. 

Older Child 
7 
DAD 
(mgngldl 

4 IE-06 
1.2E*08 
2.6E-08 
1.2E-07 
1.4E-07 
2.1 E-08 

lotal ILCR. 

- - 
I I 

2.1 E-07 
1.3E-06 8.5% 9 IE-07 

- - l.lE-06 
3.3E-08 21.9% 1.6E-07 

2.7E-02 73.0% 
5.7B04 1.5% 

I 
1.5E-07 100.0% 1 HI: 3.7E-02 100.0% 

carcinogens 
% Contdb 

HQ HI 

2.9803 7.9% 
4.8E.04 1.3% 

3.7E.06 9.4C06 
l.iE-08 - 
2.4Ev06 - 
l.lE-07 1.2E-08 
1.2E.07 - 
,.SE-06 3.OE-08 

Young Child 

I Noncarcinogens 
‘.Contribl DAD 1 1 46 Contdb. 
otal ILC (mgikg/d) HP 1 HI 

69.5% 1 4.3E-05 1 3.9803 1 7.9% 
. . 1.3E-07 6.5E-04 1.3% 
- 2,6E-07 7.7E-03 15.4% 

6.5% 1.2E-06 4.lE-04 0.6% 
- 1 5E-06 3.6E-02 73.0% 

21.9% 2,2E-07 7.7E.04 15% 

, I 
otal ILC 14E-07 100.0% 1 Hi: 5.OE-02 100.0% 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT _ SITES 4.21. AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs’lR.CF*F~EF’ED)/(BWAT) 
ILCR = CWCSFo 

HQ = CDI/RfDo 

-n 
CDI Chronic daily intake (mglkgld) 

ILCR Incremental lifetime cancer risk 

MuIt 
cs 
cs 

Older 
mild 

cs 
cs 

Young 
I2tm 

cs (Chemical Specific) 
cs 
cs 
cs 

CSFo 
HC! 

RfDO 
cs 
IR 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in 501 (mgmg) 
Ingestion Rate (ma/d) 

cs cs 
cs cs 
cs cs 
cs cs 
100 100 

cs 
cs 
200 

CF 
FI 

C&enion facior~k.&g) 
Fraction of soil ingested from site 

0.000001 0.000001 
1 1 

40 40 
15 9 
70 37 

25550 25550 
5475 3285 

EF 
ED 
BW 
ATc 
ATn 

Exposure Frequency (d/y,) 
Exposure Duration (vrs\ 
Bobywght (kg) ‘. 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

40 
6 
15 

25550 
2190 

-I- 

Parameter 

Aluminum 
Antimony 

: 

Arsenic 
Cadmium (roil) 
Chromium 
Iron 
Manganese 
Thallium 
Vanadium 

T 

-xi- 
:mg/kg/d: 
6.9E-04 
4.6E-07 
3.9B07 
4.8E-06 
1.2E-06 
l.lE-03 
6.4E-06 
1.5E.08 
1.7E-06 

&I ILCF 

:arcinoger 15 

ILCR 

._ 

--..-A 
% Contnb. 
Total ILCR 

100.0% 5.9E-07 
_. 

~ 

_” 

__ 

h 
CDI 
tWw~d) 
3 2E-03 
2.2~.06 
l.EE-06 
2.3E-07 
5.4E-06 
5.lE-03 
3 QE-05 
6.9E-08 
6.OE.06 

carcinog 
HQ 

3.2E-03 
5.6E-03 
6.1E-03 
2 SE-04 
1.8E.03 
4.7E.02 
2.OE-03 
9.6E-04 
l.lE-03 

b Contnb. 

HI 
6.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.6% 
5.2% 
2.6% 
3.0% 

CDI 
lTJ&/J 

7 BE-04 
5.4E-07 
4.4E.07 
5.5E-06 
1.3E-0% 
4 .ZE-03 
9.5E-06 
4.7E-08 
4.9E-06 

Dtal ILCF 

:armog 

ILCR 

Older 
ens 
-I- 

6.7E-07 
.” 

L -. 
. . 

._ . . 

67E-07 400.0% 

% Contrib. 
Total ILCR 

. 

. . 

100.0% 
. . 
. . 
. 

. . 

Ild 
----I 
--Gi-- 
B 

6.1E-03 
4.2E03 
3.5E-06 
4.3E-07 
1 OE-05 
9.7G03 
7.4E-05 
1.3E-07 
1.5E-05 

lcarcinog 

H(1 -l!-- 
6.4E-03 6.4% 
l.lE-02 44.7% 
1.2E-02 16.0% 
4.3E-04 0.6% 
3.4E.03 4.7% 
3 2E-02 44.6% 
3.7E-03 5.2% 
1.9E-03 2 6% 
2.2E.03 3.0% 

CDI 
&Y&/j 
2.6E-03 
WE-06 
4.5E.06 
1.8E-07 
4 3E-06 
4.4 E-03 
3.4 E-05 
5.5E-OB 
6.4E-06 

arcinOgel 

ILCR 

. . 

Is 
% Contri 
Tl Ital ILC 

2.2E-06 400.0% 
. . 

t 

. . 
_. 
_. 

. . 

HI: 7.2E-02 400 0% &I ILCf 2 2E-06 100.0% 

Child 
CD, Noncsrcino$l 

m Ik /d) HQ 

3.OE-02 3,OE-02 
2.1Em05 5.2E-02 
1.7E-05 5.7E-02 
2.4E-06 2,lE-03 

T 5.OE.05 4.7E.02 
4 8E-02 4.6E-04 
3.7E-04 4.6E-02 
6.4E-07 9.2b03 
7.5E-05 1 IE-02 

FEGGi 0 
HI 

6.4% 
44.7% 
16.0% 
0.6% 
4.7% 

44.6% 
5.2% 
2.6% 
3.0% 1 T 

7 

t 
t: - 5.9P07 100.0% 

CS CSFo 

(“m9) ll(mgikgld: 

20470.32 NA 
14 27 NA 
11.66 1.5 
1.44 NA 

34.33 NA 
32592.65 NA 

250.39 NA 
0.44 NA 

51.15 NA 

RfDo 
OwWd) 

1 
0.0004 
0.0003 
0.001 
0.003 

0.3 
0.02 

0.00007 
0.007 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS1 - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT _ SITES 4.21, AND 22 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (mglkgld)= (CS’IR’CF*FPE~ED)/(SWAT) 
ILCR = CDI’CSFo 

HO = CDWRfDo 

Older 
!au 
cs 
cs 
cs 
cs 
CS 
cs 
50 

0.000001 

Chronic daih intake Imq/ktidldl 
lncrementallifstlme of&; risk 
Oral cancer slope factor (Il(mglkg/d)) 
Hazard quotient 

A!duu 
CS 
cs 
cs 
cs 
cs 
cs 
50 

0.000001 

chili 
CS (Chemical SpeciRc) 
cs 

CDI 
ILCR 
CSFa 

HO 
RrnO 

CS 
IR 
CF 
FI 

Oral reference dose (m@kg/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 

cs 
CS 
es 
cs 
100 

0.000001 

EF Exposure Frequency (tiyr) 
ED Exwsura Duration fvrs1 

40 40 40 
15 9 6 
70 37 15 

25550 25550 25550 
5475 3285 2190 

SW 
ATc 
ATfl 

So&weight (kg) ‘. 
Averaging time, carcinogens (d) 
Averaging time. noncarckwgens (d) 

20470.32 
14.27 
11.68 
1.44 

34.33 
32592.85 

250.39 
0.44 

51.15 

7- - 
Older ( 

-EG-- 
!z!al!3 
3.9804 
2.7E-07 
2.2B07 
2.7E.08 
6.5E-07 
6.2E-04 
4.8E-06 
8.4B09 
9.7E-07 

:arcinog 
ILCR 

J/. 
rota1 ILCR 

.- 
3.3E-07 100.0% 

. L . . . . 
._ 

._ 

3.3b07 100.0% 

I-- Parameter 

Aluminum 
Antimony 
Arsenic 

-xi- 
c!!B!lw 
3.48-M 
2.4807 
2.0&07 
2.4E-06 
5.8E-07 
5.5E-04 
4.2806 
7.4E-09 
8.6807 

Idal ILCF 

:arcinogel 

ILCR 

2.9507 

A 

X 
lotal ILCR 

100.0% 

---i 
CDI 
Q!!s!wa 
1.6E.03 
1 IE-06 
9.lE-07 
l.lE-07 
2.7E-06 
2.6G03 
2.OE-05 
3.4&08 
4.0~.06 

carcinogl 

-EL 
l.BE-03 
Z.SE-03 
3.OE-03 
l.lE-04 
9.OE-04 
6.5E-03 
9.8E-04 
4.9E-04 
5.7E-04 

c?sziI 
HI 

8.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.8% 
5.2% 
2.6% 
3.0% 

i T otal ILCR 

ild 
N 
CDI 
w 

3.OE-03 
Z.lE-06 
1.7E-06 
Z.lE-07 
5.lE-06 
4.8E-03 
3.7B05 
6.5E-08 
7.6B06 

lcarcinor 

HQ 
3.OE-03 
5.3E-03 
5 SE-03 
2.lE-04 
1.7E-03 
l.SE-02 
1.9E-03 
9.3B04 
l.lE-03 

Contrit 
H1 
8.4% 
14.7% 
16.0% 
0.6% 
4.7% 
44 8% 
5.2% 
2.6% 
3.0% 

-E 
--Ei- 
&q&g 

1.3E.03 
8.9B07 
7.3E-07 
9.OE-06 

I 
Z.lE-06 
2 OE-03 
1 .a305 
2.8E-08 
3.2E.06 

cdl ILCI R 

YOU 
l”inpgel 15 

x 

ILCR T( 

. . 
l.lE-06 

1 
l.lE-06 100.0% 

-Girt 
,tal ILC 

100.0% 
._ 
._ 
_. 

._ 

CDI 
L!2@9.z 
1.5E.02 
l.OE-05 
6.5E-05 
l.lE-06 
2.5E.05 
2.4&02 
1.6E-04 
3.2B07 
3.7E-05 

HI: i 7 

-i 

t <: - 

Contrib D 
HI 

8.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.8% 
52% 
2.6% 
3.0% 

CSFo 
D 

NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

Rrno 

lL!J&!a 
1 

0.0004 
0.0003 
0.001 
0.003 

0.3 
0.02 

0.00007 
0.007 

XL- 
1.5E-02 
2.6B02 
2.8E-02 
l.iE-03 
8.4B03 
7.9E-02 
9.1E-03 
4.E.E-03 
5.3b03 

IrOn 
Manganese 
Thallium 
Vanadium 

HI: 3.66-02 100.0% 2.9507 100.0% 

NOTES: 
NA - Toxicity criterion not wallable. 
- Not applaable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT - SITES 4,21, AND 22 
REASONABLE MIV;IMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

DAD (mgmgid)= (Cs’CF’AF~ASS’SA*ErED)/(6~AT) 
ILCR = CDI’CSW 

HP = CD”RfDd 

Older Young 
sita cbia 
cs cs (Chemical Specific) 
CS cs 
cs cs 
cs cs 
cs CS 
cs cs 

1 .OOE-06 1 .OOE-06 

Dermally absorbed dose (mg/kgId) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mglkgld)) 
Hazard quotient 
Oral reference dose (mgikg/d) 
Concentration of chemical in soil (me/kg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mglcm2-event) 
Absorption fraction 
Skin surface area available for contacl (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Ad!d 
cs 
cs 
cs 
cs 
cs 
cs 

l.OOE-ffi 

DAD 
ILCR 
CSFo 

HP 
RiD0 
CS 
CF 
AF 

ASS 
SA 
EF 
ED 
BW 
ATc 
ATn 

cs cs cs 
5.300 3.925 2.006 

40 
15 
70 

25550 
5475 

40 h0 
9 6 

37 15 
25,550 25,550 

3265 2190 

NOTES: 

T 

& 

0.01 
0.01 
0.032 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

i- Oldt :hlld 
-----xi 
DAD 
pg&/dJ 
2.4E-03 
1.7E-06 
4.3E-06 
1.7E-07 
4.OE.06 
3.6E-03 
2.9B05 
5,lE.06 
5.9E.06 

YOU1 Child 
----TG 

l- -i+ 
e 

3.OE-03 
2.lE-06 
5.5B06 
2.lE-07 
5.OE-06 
4.6b03 
3.78-05 
6.46-08 
7.5806 

---T 
DAD 
w 

1.7E.03 
1.2E-06 
3 1 E-06 
1.2E-07 
Z.SE-06 
2.7B03 
Z.lE-05 
3.7B08 
4.2G06 

carcinage 

-EL 
ME-03 
J.OE-02 
l.lE-02 
2.4E.03 
9.5B02 
4.5E-02 
Z.lE-02 
2.6E-03 
SOE-02 

7 
> Conln 

HI 
35% 
12.1% 
4.4% 
1 .O% 

38.7% 
18.4% 
6.5% 
1.1% 

12.4% 

DAO 
pJ&& 

3.lE-04 
2.lE-07 
5 6E-07 
2.2E-08 
LIE-07 
4.9E.04 
3.7E-06 
6.6E-09 
7.6E-07 

.otal 

- lrclnogt 

ILCR 

8 8E-07 

_. 

ncarnnDQt 

-.!G.-- 
1 2E-02 
4.1 E-02 
1.5E-02 
3.3E.03 
1.3E.01 
6.3E-02 
2.98-02 
3.7&-03 
4.2E-02 

‘Contrib 
HI 

3.5% 
12.1% 
4.4% 
10% 

36 7% 
16.4% 
8.5% 
1.1% 

124% 

DAD 
&Ql!& 
2.6E.04 
1.6E-07 
4 7E-07 
l.BE-08 
4.3E-07 
4.1 E-04 
3.lE-06 
5.5B09 
6.4E.07 

7 4E-07 

. . 

3 
I 1 

ILCR 

l.OE-06 

1 Contnb. 
.olal ILCR 

__ 

Contrit 
ml ILC 

._ 
100.0% 

._ 

. . 

6.6E.07 100 0% otal ILC 7.4B07 100.0% HI: 4.3E-01 100.0% 1 .OE-06 100.0% HI: 2.5E-01 100.0% 

NA _ Toxicity cnlerion not wallable 
- Not applicable 
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ADVLT. OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT-SITES 4,21, AND 22 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mgikg,d)= (Cs’CF’AF.ASS’SA’~F.~D~,(S~A~ 
ILCR = CDI’CSW 

HQ = CDllRtDd 

O!d% 
child eammem 

DAD 
ILCR 
CSFo 

HQ 
RID0 

CS 
CF 
AF 

ASS 
SA 
EF 
ED 
SW 
ATc 
ATn 

A!aii 
cs 
cs 
cs 
cs 
cs 
cs 

& 
cs (Chemical Speak) 
cs 

cs 
cs 
cs 
cs 
cs 
cs 

Dermally absorbed dose (n@kg/d) 
incremental lifetime cancer dsk 
Oral cancer slope factor (f,(mg,kg,d)) 
Haza‘d quotient 
Oral reference dose (me/kg/d) 
Concentration of chemical in soil (@kg) 
Conwnion fador (kglmg) 
Soil to skin adherence factor fmolcm2.event) 

cs 
cs 
cs 
cs 

1 .OOE-05 l.OOE-05 l.OOE-06 
0.2 0.2 0.2 

cs cs 
5,000 
40 
15 
70 

25550 
5475 

cs 
3.188 

40 
9 

37 
25.550 

1,745 
40 
6 
15 

25.550 

Exposure Frequency (d/y) 
Exposure Durallon (yrs) 
Body weLght (kg) 
Averaging time. carcinogens (d) 
Averaging time. noncarcinogens (d) 

Chlki YOU, 
camogens 

DAD % conbit 
;mg,kg,d) tLCR Total ILC 

4.5E-05 - - 
3.,E-08 - - 
8.2E.08 ,.3E-07 100.0% 
XIE-08 - - 
7SB08 - - 
7.,E-05 .- -. 
5.5~~07 - - 
P.BE-IO - .- 
l.lE-07 - .. 

Older ChiM 
:arcinogel “S Carcinogens Noncarc~nqens 

X Conlnb DAD % Contnb. DAD 56 contm 

HP HI (mglkgld) ILCR Total ILCR (in&/d) HQ HI 

1.w03 3.5% 5.OE-05 - 3 9E-04 1.9~~03 3.5% 
5.E.03 12.1% JSE-08 - 2.78-07 6 E-03 12.1% 
Z.lE-03 4.4% 9.1 E-08 1.4E-07 100.0% 7,1E-07 2.5E-03 4.4% 
4.5~.04 1 0% X58-09 - 2.7E-08 548.04 1 .O% 
1.8E-02 38 7% 8.3E-08 - . . B.5E-07 2.2E-02 38.7% 
*SE-03 18.4% 7.9B05 - . . 6.2E.04 l.OE-02 184% 
3.9G03 6.5% S.,E-07 - . . 4.7E-06 4 7E-03 6.5% 
4.8&04 1.1% l.lE-09 - 8.3E-09 5 9E.-04 I.,% 
5.7B03 12.4% ,.2E-07 - . 9.7B07 6.98-03 12.4% 

I 
I I I I I I I I 

4.6C02 100.0% 1 Total ILCR: 1.4E-07 100.0% 1 HI: 5.e02 100.0% 

DAD 
m 
6.9B05 
4.8E.08 
1.3~.07 
4 BE-09 
1.2E-07 
l.lE-04 
8.4E-97 
1 SE-09 
1,7E-07 

Ad” 
---T 
DAD 
@g&Q 
3.2B04 
2.2E-07 
5.9E.07 
2.3E-06 
5.4E.07 
5.1~.!I4 
3.9~.06 
6.9EJJ9 
8.OE-07 

HI: 

:arcinogenr 
,LCR 

% Conbib. 
L,tal lLCR 

100.0% 
. . 

i; 
ASS , +- 

3.7B08 7X-04 1 .O% 
8.8G07 2.9E-02 38.7% 
8.3E-04 1.4E-02 18.4% 
S.4E-OS 6.4E-03 6.5% 
l.lE.08 &OE-04 1.1% 
,.3E-04 93E-03 12.4% 

I I I I 
otal ILCR l.JE-07 100 0% Hi: 7.5E-02 100.0% 

NOTES: 
NA. Toxicity witedon ml available. 
- Not applicable 

IResldentialZT Risk Calc.xls 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL-SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mgnCg/d)= (Cs’lR*CF*FI*EF’ED)/(BW”AT) 
ILCR = CDI”CSFo 

HQ = CDI/RfDo 

Older 

ml!2 
cs 
CS 
CS 
CS 
cs 
cs 
100 

0.000001 

Young 

c.biu 

EG 
(Chemical Speafic) 

cs 
CS 
CS 
CS 
200 

0.000001 
1 

350 
6 
15 

25550 
2190 

t 

&u 
CS 
cs 
cs 
CS 
cs 
CS 
100 

0.000001 

CDI 
ILCR 
CSFo 

HQ 
RfDo 

CS 
IR 

CF 
FI 

EF 
ED 
BW 
ATc 
AT” 

Chronic daily intake (mgikg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mgfkgld) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mgld) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time. carcinogens (d) 
Averaging time, “oncarcinogens (d) 

CSFo 
1 m 

0.73 
7.3 

0.73 
0.0073 
0.073 
0.73 

16 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l- 

L- 
0.40533 

0.14 
0.2 

0.26 
0.22 
0.13 

0.01024 
10394.44 

3 71 
7.74 
11.89 

10008.45 
250.11 

1.11 
0.55 

1144.05 

RfDo 
plcJ&@ 

NA 
NA 
NA 
NA 
NA 
NA 

0.00005 
1 

0.0003 
0.001 
0.003 

0.3 
0.02 

0.0001 
0.00007 

0.3 

7 
---ET 
(mg&g/d) 

1.2E-07 
4.1E-08 
5.9E-08 
7.6E-08 
6.5E-08 
3.8E-08 
3.OE-09 
3.lE-03 
l.lE-06 
2.3E-06 
3.5E-06 
2.9E-03 
7.3E-05 
3.3E-07 
1.6E.07 
3.4E-04 

E z 
ILCR 

~ 
Total ILCR: Z.lE-05 

350 350 
15 9 
70 37 

25550 25550 
5475 3285 

3 

8.7E-08 
3.OE-07 
4.3E-08 
5.6E-10 
4.7E-09 
2.8E-08 
4.8E-08 

1.6E-06 

/ 

jContlit 
Otal ILCf 

4.1% 
14.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

76.2% 

arcinoger 

HP 

L 
TiF 
(mgrkg/d) 

5.6E-07 
1.9E.07 
2.7E-07 
3.6E-07 
3 OE-07 
1.6E-07 
1.4E-08 
1.4E-02 
5.1 E-06 
l.lE-05 
1.6E-05 
1.4E-02 
3 4E-04 
1.5E-06 
7.5E-07 
1.6E-03 

Older ( 

3 > CO”tril 
-!!-- 

---ai-- 
(mglkgld) 

rcinogenr 
ILCR 

9.9E.08 
3.4E-07 
4.9E-06 
6.3E-10 
5.4E-09 
3.2E-06 
5.5E-08 

__ 

1.9E-06 

l/o 
rotal ILCR 

4.1% 
14.0% 
2.0% 
0 0% 
0.2% 
1.3% 
2.2% 

_. 

76.2% 
._ 
__ 
._ 
__ 
_- 
__ 
. . 

Id 
7 

CDI 
&ggdJ 

1 lE-06 
3.66-07 
5.2E-07 
6.7E-07 
5.7E-07 
3.4E-07 
2.7E-06 
2.7E-02 
9.6506 
2.OE05 
3.1 E-05 
2 6E-02 
6.5E-04 
2.9E-06 
1.4E-06 
3.OE-03 

bContrib. 
HI 

lrcinoge 

1.4E-07 
4.7E-06 
6.7E-06 
8.7G08 
7.3E-08 
4.3E-08 
3.4E-09 
3.5E-03 
1.2E-06 
2.6E-06 
4.OE-06 
3.3E-03 
8.3E-05 
3.7E-07 
1.8E-07 
3.8E-04 

__ 
__ 

__ 
._ 

__ 
2.8E-04 
1.4E-02 
1.7E-02 
1 lE-02 
5.4E-03 
4.6E-02 
1.7E-02 
1.5E-02 
1 .I E-02 
5.2E-03 

0.2% 
10 1% 
12.0% 
7.5% 
3.8% 

32.3% 
12.1% 
10.7% 
7.6% 
3.7% 

_. 
_. 
_. 
_. 
_. 
. . 

5.3E.04 
2.7E-02 
3.2E.02 
2.OE-02 
1 .OE-02 
8.6E-02 
3.2E-02 
2.9E-02 
Z.OE-02 
9.9E-03 

0.2% 
10.1% 
12.0% 
7.5% 
3.8% 

32.3% 
12.1% 
107% 
7.6% 
3.7% 

G 
--ET 

m !- 
4.4E.07 
1.5E-07 
2.2E-07 
2.6E-07 
2.4E-07 
1.4E-07 
l.lE-08 
l.lE-02 
4.lE-06 
8 5E-06 
13E-05 
l.lE-02 
2.7E.04 
1.2E-06 
6.OE-07 
1.3E-03 

ILCR 

3.2E-07 
l.lE-06 
1.6E-07 
Z.lE-09 
1 E-08 
1 .OE-07 
1.8E-07 

__ 

6.1E.06 

contnt 
Ital ILC 

4.1% 
14.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

__ 

76 2% 

._ 

._ 
_- 
__ 
__ 

100.00/ ---..-t HI: 1.4E-01 100.0% Total ILCR. 2.4E-06 100.0% HI: 2.7E.01 100.0% otal ILC 8.OE-06 100.0% 

Child 
F 

CDI 

m 

5.2E-06 
1.8E-06 
2.6E-06 
3.3G06 
2.8E-06 
1.7E-06 
1.3E-07 
1.3E-01 
4.7E-05 
9.9E-05 
i.SE-04 
1.3E-01 
3.2E-03 
1.4E-05 
7.OE-06 
1.5E-02 

Icarcino 

Ha 

101 

i 
HI: 1.3E+OE 

2.6E-03 
1.3E-01 
1.6E-01 
9.9E-02 
5.1E-02 
4.3E-01 
1.6E-01 
1.4E-01 
l.OE-01 
4.9E-02 

Is b contrit 
HI 

__ 

0.2% 
10.1% 
12.0% 
7.5% 
3.8% 
32.3% 
12 1% 
10.7% 
7.6% 
3.7% 

1oo.o/ --A 

Benzo(a)a”thracene 

Benzo(k)fwranthent 
I”da”o(l.2.3-cd)pyre 

L 

PlResidential-RME Risk Calc xls 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL” SITE 21 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN VIRGINIA 

CDI (ma/kg/d)= (Cs*lR*CF*Fl*E~ED)/(BW’AT) 
ILCR = COI^CSFo 

HQ = CDI/RfDo 

A!iu 
CS 

Older Young 
child child 

cs cs (Chemical Specific) CDI 
ILCR 
CSFo 

HQ 
RfDo 

CS 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Chronic daily intake (mgikgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mgn(g/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor(kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time. noncarcinogens (d) 

cs 
CS 
cs 
cs 
CS 
50 

0.000001 

cs cs 
cs cs 
cs cs 
cs cs 
CS cs 
50 100 

0.000001 0.000001 
1 1 

234 234 
15 9 
70 37 

25550 25550 
5475 3285 

234 
6 
15 

25550 
2190 

CSFo RfDo 
pg/kJg I I pJ&g 

0.73 NA 
7.3 NA 

0.73 NA 
0.0073 NA 
0.073 NA 
0.73 NA 

16 0.00005 
NA 1 
1.5 0.0003 
NA 0.001 
NA 0.003 
NA 0.3 
NA 0.02 
NA 0.0001 
NA 0.00007 
NA 0.3 

- 
Child 

Noncarcinogens 
CDI 1 1% COlltrib 

l- 3hil 
l- 

HQ 

rlonl 
-Ei-- 
(mglkg/d) 

3.5E-07 
l.ZE-07 
1.7E-07 
2.3E-07 
1 .SE-07 
1 IE-07 
8.9E.09 

! 
$.OE-03 
3.2E-06 
6.7E-OB 
l.OE-05 
8.7E-03 
2.2E-04 
9.6E-07 
4.8E-07 
9.9E.04 

1.8E-04 
S.OE-03 
l.lE-02 
6.7E-03 
3.4E-03 
2.9E-02 
l.lE-02 
9.6E-03 
6.8E-03 
3.3E~03 

YOIX 
‘s arcinogel % Contrib 

ILCR TC ,ta1 ILC 

l.lE-07 4.1% 
3.7C07 14.0% 
5.3E-06 2.0% 
7.OE-10 0.0% 
5.9G09 0.2% 
3.5E-08 1.3% 
6.OE-06 2.2% 

I 
._ 

2.OE-06 76.2% 
_. 

. . 
_- 

._ 

._ ._ 

2.7E-06 100.0% 

Older I I 
b Contrib 
ota1 ILCf 

f- 
Ql 
T 

i 
7.2Es07 100.0% 

ILCR 

2.9808 
l.OE-07 
1.4E-08 
1.9E.10 
1.6E-09 
9.3E.09 
1.6E-08 

__ 

5.5E-07 

4.1% 
44.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

76.2% 

_. 

HI: 8.9E.02 

G 
-xi- 
(mg/Wd) 
4.OE-08 
1.4E-08 
2.OE-08 
2.6E.08 
2.2E-06 
1,3E-08 
1 .OE-09 
l.OE-03 
3.6E-07 
7.6E-07 
1.2E.06 
9.6E-04 
2.5E-05 
l.lE-07 
5.4E.08 
l.lE-04 

Total ILCR L 

Nancarcinogens 
CDI 1 % contfit I, Contrib. CDI 

HI (mgikglq 

- 1.5E-07 
- 5.lE-08 
- 7.3E-08 
- 9.5E.06 
- 8.lE-08 
- 4.8E-08 

0.2% 3.E.09 
10.1% 3.6E-03 
12.0% 1 4E-06 
7.5% 2.8E-06 
3 6% 4.4E-06 

32.3% 3.7E-03 
12.1% 9.2E-05 
10.7% 4.1E-07 
7.6% 2.OE-07 
3.7% 4.2804 

100.0% otal ILCI 

Yo Contrib. 
‘otal ILCR 

4.1% 
14.0% 
2.0% 
0.0% 
0.2% 
1.3% 
2.2% 

76.2% 

. . 

mgikg/d) HO HI 

1.7E.06 - - 
SOE-07 - - 
8.5E.07 - 
l.lE-06 - - 
9.4E-07 - 
5.6E-07 - - 
4.4E-08 8.8E-04 0.2% 
4.4E-02 4.4E-02 10.1% 
l.BE-05 5.3E-02 12.0% 
3,3E-05 3.3E-02 7.5% 
5.lE-05 1.7E-02 3.8% 
4.3E-02 1.4E-01 32.3% 
l.lE-03 5.3E-02 12.1% 
4.7B06 4.7E-02 10.7% 
2.4E.06 3.4E-02 7.6% 
4.9E-03 1.6E-02 3.7% 

HI: 4.4E-01 100.0% 

[mglkg/d) HQ HI 

l.SE-07 - - 
6.4E-08 - 
9.2E-08 - 
1 2E-07 - - 
l.OE-07 - 
6.OE-08 - 
4.7E-09 9.4E-05 0.2% 
4.8E-03 4.8E-03 10.1% 
1,7E-06 5.7803 12.0% 
3.5E.06 3.5E.03 7.5% 
5.4G06 1.6E-03 3.8% 
4.6B03 1.5E-02 32.3% 
l.lE-04 5.7E-03 12.1% 
S.lE-07 5.lE-03 10.7% 
2.5E-07 3.6E.03 7.6% 
5.2E-04 1.7E-03 3 7% 

HI: 4.7E-02 100.0% 

,- 

0.2 
0.26 
0.22 
0.13 

0.01024 
10394.44 

Benzo(a)anthracene 
Chrysene 
Benzo(k)Ruomnthene 
Indeno(l.2.3.cd)pyrene 
Dieldrin 
Aluminum 
Arsenic 
Cadmium (soil) 
Chmmium 
Iron 
Manganese 
MWCUIY 
Thallium 
Zinc 

3.71 
7.74 
11.89 

10008.45 
250.11 

1.11 
0.55 

1144 05 

- Total ILCR: 

ZlResidential-CT Risk Calc xls 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARlO 
DERMAL CONTACT WITH SURFACE SOlL . SlTE 2, 
REASONABLE MAXlMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, “,RG,N,A 

DAD (mgikgld)= (C5’CF*AF’ASS’A’EF’ED,,(S~A~ 
ILCR = CDI’CSM 

HQ = CDllRfDd 

Ad&ii 
cs 
CS 
CS 
CS 
cs 
CS 

.OOE-06 

YOU”Q 
child 
cs 
cs 
CS 
CS 
cs 
cs 

l.OOE-06 

mik 
cs 
cs 
cs 
cs 
cs 
cs 

1 OOE-06 

DAD 
ILCR 
CSFo 

HQ 
Rrno 
CS 
CF 
AF 

ASS 
A 
EF 
ED 
SW 
ATc 
AT” 

De”nal,y absorbed dose (mg,kg,d) 
lnmmental lifetims ancer risk 
Oral cancer slope fador (l,(mg,kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg,d) 
Concentration of chemical in soil (ma/kg) 
Conversion factor (kg/ma) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fradio” 
Skin surface area available for contad (cm2) 
Ex&xw~re Frequency (dlyrl 
ExQosure Duration (yn) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time. “oncarcinogens (d) 

CS CS CS 
5.300 3,925 2.006 
350 350 350 
15 9 6 
70 3.7 15 

25550 25,550 25,650 
5475 3266 2190 

l- hiid 
Nor 

T DAD 
mglkgld) 

&lE-96 
1.4~.06 
Z.OE-06 
Z.E-06 
22E-06 
,.3E-06 
1 OE-07 
1 ,E-02 
1.2E-05 
7.9B06 
,.ZE-05 
1 .OE-02 
2 SE-04 
1 1E-06 
5.6E-07 
1 .ZE-03 

-is!- 

. . 

. 

4.2G03 
5.3B02 

~ 

4.2~.02 
l.BE-01 
40E-01 
1.7E-01 
2 SE-01 
7 5E-02 
4.OE-02 
1.6E-02 

l.*E+OC 

YWP 3hild 
-----Tr 

l- -6 
w 

5.2E-O@ 
1.8E-08 
ME-06 
3.3E.06 
2.8E-06 
1.7E.OS 
,.3E-07 
1.3E-02 
1.5E.05 
9.9E-OS 
1.5E.05 
1.w02 
3 ZE-04 
,.4E-06 
7.1507 
1.5E-03 

srcinogel 

ILCR 

4.3E-07 

2.5E-06 

. . 

.” 
“. 

. . 

. . 
149% 

65.1% 

. . 

. . 

. 

. . 
_. 

carunog 

3.OE-03 
3.8b02 
3.OE.02 
l.lE-01 
2.9E-0, 
1.2501 
1.8E-01 
5.4B02 
2.9E-02 
,.I&02 

b Contnb 

HI 

0.3% 
4.4% 
3.5% 
13.0% 
33.2% 
14.0% 
20 9% 
62% 
3.3% 
1.3% 

DAD 
:mp,ka/d) 

53E-07 
1.s07 
2.6E.07 
3.48.07 
2.9E-07 
1.7507 
,.3E-08 
1.4E.03 
1 BE-06 
l.OE-06 
1 SE.06 
1.3E.03 
3.3E-05 
ME-07 
7.2E.08 
1.5E-04 

DAD 
B 
4.5B07 
1.5E-07 
2.2807 
2.9E.07 
2.4G07 
14E-07 
1 1 E-06 
l.lE-03 
1.3E-06 
6.5E-07 
1 3E-06 
l.lE-03 
2.7G05 
l.ZE-07 
B.OE-08 
1.3E.04 

ml ILCF 

arcinDge “S % COntnb 
ILCR TI ,181 ILC 

3.6E-07 14.9% 

I 
2.IE-OS 85.1% 

. . 

. . 

2.48-W 100.0% 

lcsrcinog 

HO 

5.3503 
6.7E.02 
WE-02 
2.OE-01 
5.1E-01 
2.1E-01 
XZE-01 
9.5B02 
5.OE-02 
2.OE.02 

L 

-ii& 
m 

2.9E-C-3 
1 .OE-06 
1 SE-06 
1.9E.OS 
WE-06 
9.4E-07 
7.4B08 
7.5E-03 
3.6B06 
ME-O-5 
&BE-06 
7.3E-03 
1.6E-04 
6.1E-07 
4 OE-07 
8.3B04 

HI: 8.7E-01 100.0% Fir- 

. . 

0.3% 
4.4% 
3.5% 
13.0% 
33.2% 
14.0% 
209% 
62% 
3.3% 
1.3% 

Contrib 
HI 

0.3% 
4.4% 
3.5% 
13.0% 
332% 
14.0% 
20.9% 
6.2% 
3.3% 
1.3% 

& 
0.40533 

0.14 
0.2 
0.26 
0.22 
0.13 

0.01024 
10394.44 

3.71 
7.74 
11.89 

10008.45 
250.11 

1.11 
0.55 

1144.05 

CSFd RfDd DAD 
f,(mg,kg,d) (mglkgld) (q/kg/d) 

NA NA 6.3C07 
NA NA 2.2E-07 
NA NA 3 1E-07 
NA NA 4.OE.07 
NA NA 3.4E.07 
NA NA Z.OE-07 
32 0.000025 1.6E-08 
NA 0.2 1.BE-03 

1.5789474 0.0002*5 1.8E-06 
NA 0.00005 1.2E-OS 
NA 0 00003 1 E-06 
NA 0.06 1.6E-03 
NA 0.001 3.9E.05 
NA 0.000015 1.7E-07 
NA 0.000014 WE-08 
NA 0.075 ME-04 

ASS - 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0, 
Cl.032 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

Parmleler 

Ba”zo(b)Ruoranlhe”e 
se”zo(a)pyrene 
Senza(a)anlhrace”e 
Chlysene 
Se”ro(k,fluora”the”c 
Inde”o(l.Z,l-cd)pyrene 
Dieklrin 
Aluminum 
Arsenic 
Cadmium (soil) 
Chromium 
lb” 
Manganese 
mrwry 
Thallium 
Zinc 

1 Total ILCR: 3.4E-06 
I 

100.0% 
I 

da, ILCR: Z.QE-06 100.0% 

ZlResldential-RME Risk Cak.xls 
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ADULT, OLDER CHILD. AND YOVNG CHlLD RESlDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOlL - SITE 21 
CENTRAL TENDENCY 
POTENTlAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN VIRGINIA 

DAD (mg,kg,d)= (Cs*CF’AF*ASSA*E~ED)I(SWAI, 
ILCR = CDI’CSM 

Ha = CD,/RDd 

Older YO”“g 
s2lit.d ml!4 
cs cs (Chemical Speuec) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

I.OOE-06 1 .OOE-G-3 
0.2 0.2 

- 
DAD Demmlly absorbed dose (ms/kg/d) 

Aduii 
cs 

,LCR lncramenta, lifetime cancer risk 
CSFo Oral cancer slope factor (l/(mg/kg/d)) 

HP Hazard quotient 
RrnO Oral reference dose (“Wkaid) 

cs 
cs 
cs 
cs 

Concentration of chemical in soil (me/kg) 
Convenion fador (ka/mg, 
Soil lo skin edherence factor (ma/cmZ-event) 
Absorption fraction 
Skin surface area available for contad (cm2) 
Exposure Frequency (fflyr) 
Expmure Duration (yrs) 
Body weight (kg) 
Averaging time. carcinogens(d) 
Averaging time. noncarchgens (d) 

CS 
l.OOE-06 

0.2 

CS 
CF 
AF 

ASS 
A 
EF 
ED 
BW 
ATc 
ATn 

Parameter ASS 

Benzo(b)fluoranthene 0.40533 0.1 
senzo(a)pyre”e 0.14 0.1 
Senzo(a)a”thmce”e 0.2 0.1 
Chfysene 0.26 0.1 
Senzo(k)““ora”thena 0.22 0.1 
,“dsno(l.Z.3-cd)pyrene 0.13 0.1 
Di&d@l 0.01024 0.1 
Aluminum 10394.44 0.01 
Arsenic 3.71 0.032 
Cadmium (soi 7.74 0.01 
Chromium 11.89 0.0, 
,kO” iOOO8.45 0.01 
Manganese 250.11 0.01 
Mercury 1.1, 0.01 
Thallium 0.55 0.01 
Zinc 1144.05 0.01 

cs 
6.000 

cs 
3.188 

CS 
1.745 

234 
15 
70 

25550 
5475 

234 
9 

234 
6 
1s 

25.550 
2190 

37 
25.550 
3i65 

l- arclnoge ns 
% 

,LCR T< 

4.2b08 149% 

1 

2.4E-07 85.1% 
. . 

2.8B07 100.0% 

Chi!d 
YOT 

T --& 
@ix+- 

6.OE-07 
2.1E-07 
3.OE-07 
3.91-07 
3.3E.07 
1 SE-07 
1.5508 
,.6E-03 
1.8E-W 
1 .ZE-OB 
1,8E-OB 
1.5603 
3.71-05 
1,7E-07 
8.2E-08 
,.7E-04 

- con1nt 
A- 

6.,E-04 0.3% 
7.8E.03 4.4% 
S.ZE-03 3.5% 
2.3B02 13.0% 
5.9E.02 33.2% 
2.5E.02 14.0% 
3.7E-02 20.9% 
l.lE-02 6.2% 
5.96-03 3.3% 
2.2.E.03 1.3% 

,hild I I 
lrcinoger 

--A z- 
4 bCOntrib 

ILCR T B 

6.4E-08 14.9% 

i 

3.71-07 85.1% 

. . 
. . 

DAD 
@!&@ 
3.7807 
,.3E-07 
1 .x-07 
2.4E-07 
2.OE-07 
1.2E-07 
9.4E-09 
9.5E-04 
1 .I E-05 
7.1E-07 
i.lE-06 
9.2E-04 
2.3805 
l.OE-07 
ZOE-08 
,.OE-04 

carcinogi 

-EL- 

3.8G04 
4.8E-03 
3x-03 
1.4E.02 
3X-02 
,.5E-02 
2.3G02 
6.8E-03 
3,BE-03 
1.4E-03 

arcinagel 

,LCR 

4.7E-08 

2.7G07 

DAD 
pp@ 
5.2B08 
1.8E-08 
2X-08 
3.3b08 
2.8E-08 
,.7E-08 
1.3E-09 
1.3E-04 
ME-07 
9,QE-08 
1.5E.07 
,.3E-04 
3.2~.06 
,.4E-08 
7.OE.09 
,.5E-05 

. . 
4.5E-04 
5.7803 
4.61-03 
1.7E-02 
4.4E-02 
,.8E-02 
2.8802 
8.2E.03 
4x-03 
1.7E-03 

F 

4.3E-07 100.0% 

b Conbib 
Cal ,LCf 

. . 

.” 

DAD 
g/yJ 

4.5E.07 
1.5E.07 
2.2E-07 
2.9E-07 
2.4E-07 
,.4E-07 
l.lE-08 
l.lE-03 
1 3E-06 
ME-07 
1.3E.06 
l.lE-03 
2.8E-05 
1.2E-07 
6.,E-08 
1.3E-04 

0.3% 
4.4% 
3.5% 
13.0% 
33.2% 
14.0% 
20.9% 
6.2% 
3.3% 
1.3% 

--zT-- 

-GE-- 
flJ&& 

5.8b08 
Z.OE-08 
2.8E-08 
3.7B08 
3.,E-08 
1.E”08 
,.5E-09 
1.5E-04 
1.7E-07 
l.lE-07 
1.7E-07 
l.4E-04 
3.6E-06 
,.6E-08 
7.8B09 
,.6E-05 

CSFd RlDd DAD 
r(mgikg/d) (mg!kgW) (mglkg/d) 

NA NA 8.OE.08 
NA NA 2.7E-08 
NA NA 3.9E-08 
NA NA S.lE-OS 
NA NA 4.3E.08 
NA NA 2.6E-08 
32 0.000025 2.OE-09 
NA 0.2 2.OE-04 

S789474 0.000285 2.3B07 
NA 0.00005 1 .x-o7 
NA 0.00003 2.3b07 
NA 0.09 Z.OE-04 
NA 0.001 4.9E-06 
NA 0.000015 2.28-08 
NA 0.000014 ,.lE-08 
NA 0.075 2.2&05 

Total ,LCR 

ZlRes~enbal-CT Risk CaIc.xIs 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO -SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN. VIRGINIA 

CDI (mglkgld)= (Cw*lR*EF*ED)/(B\) 
ILCR = CDI’CSFo 

HQ = CDllRfDa 

e!m 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
21 

70 
25550 
7665 

Older 

!Ghki 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
9 

37 

25550 
3285 

Young 
Izillkl 
cs (Chemical Specific) 

cs 
cs 
cs 
cs 

cs 
0.05 
40 
6 
15 

25550 
2190 

OescriDtion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mglkgld)) 
Hazard quotient 
Oral reference dose (mgikg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (L/d) 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 

Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

CDI 
ILCR 
CSFo 

HQ 
RfDo 
CW 
IR 

EF 
ED 

BW 
ATc 

CW CSFo 
(mg/L) ll(mg/kg/d 

0.002 0.011 
1.000023 4.5 

t 

0.00394 1.5 
0.05186 NA 
099882 NA 
1.96892 NA 
9.27709 NA 

RfDo 
mg/kg/d) 

0.006 
0.0005 
0.0003 
0.0005 

0.3 
0.02 
0.3 

A 
rcinogens 

% Contrib. 

,dr ‘lild 

0’ N 
--FE- 
mgikgld 

3.OE-07 
4 

3.4E69 
5.8E-07 
7.7E-06 
1.5E-04 
2.9E-04 
1.4E-03 

Yowl 
;arclnogens 
-7 

Oldel 
:arcinogens 

% Contnb 

f- 

----I 
?57- 
‘mgikgld: - 
1.6E-07 
1.8E-09 
3.1 E-07 
4.1 E-06 
7.8E-05 
1 SE-04 
7.3E-04 

lcarcino 

HQ 

2.6E-05 
3.6E-@ 
l.OE-03 
8.1 E-03 
2.6E-04 
7.7E-03 
2.4E-03 

7 
-ET 
;mg/kg/d) 

4.7E-08 

5.4E-10 
9.3E-08 
1.2E-06 
2.3E-05 
4.6E-05 
2.2E-04 

otal ILCR 

7 
--ET- 
OwWd) 
3.8E-08 

4.4E-10 
7.5E-08 
9.SE-07 
I SE-05 
3.7E-05 
1.8E-04 

5 
i Contrib 

HI 

0.1% 
0.0% 
5.3% 

41.5% 
1 3% 

39.4% 
12.4% 

tcarcinogens ( 
CDI 
‘mg/kg/d) - 

6.3E-08 
7.2E-10 
1.2E-07 
1.6E-06 
3.lE-05 
6.2E-05 
2.9E-04 

1 4E-07 100.0% 

6.8E-06 0.0% 
1 .SE-03 5.3% 
1.5E-02 41.5% 
4.9E-04 1.3% 
1.5E-02 39.4% 
4.6E-03 12.4% 

8.4E-09 1.7E-05 0.0% 

1.4E-06 4.8E-03 5.3% 

1 .SE-O5 3.8E-02 41.5% 
3.6E-04 1.2E-03 1.3% 

7.2E-04 3.6E-02 39.4% 
3.4E-03 l.lE-02 12.4% 

I 
2.OE-02 100.0% 

I 
iota1 ILCR: l.lE-07 100.0% 

I I 
HI: S.lE-02 100 0% otal ILCR: 1 .SE-O7 100.0% 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable. 

ZlRes~dential-RME Risk Calcxls 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 

ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO I SITE 21 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN. VIRGINIA 

CDI (mglkg/d)= (CW*IR*EF*ED)/(BWAT) 

ILCR = CDI’CSFo 
HQ = CDI/RfDo 

Older Young 

cbiu J&&l 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

0.05 0.05 
40 40 
9 6 

37 15 
25550 25550 
3285 2190 

A!m 

cs 

cs 

cs 

cs 

cs 

cs 

0.05 
40 

21 
70 

25550 
7665 

CDI 
ILCR 

CSFo 

HQ 
RfDo 

CW 
IR 
EF 

ED 
BW 

ATc 
ATn 

eSC$lOtlOQ 
Chronic daily intake (mg/kg/d) 

Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral referencz dose @g/kg/d) 

Concentration of chemical in water (mg/L) 
Ingestion Rate (L/d) 

Exposure Frequency (d/yr) 
Exposure Duration (yrs) 

Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

r- -r 

CW 
mu 
0.002 

0.000023 
0.00394 
0.05186 
0.99882 
1.96892 
9.27709 

CSFo 
l(mgkgld 

0.011 
4.5 
1.5 
NA 

NA 
NA 

NA 

RfDo 

e ) 
0.006 

0.0005 
0.0003 
0.0005 

0.3 
0.02 
0.3 I 1 

-x5+ 
(mgWd) 
4.X-08 
5.4E-10 
9.3E-08 

1.2E06 
2.3E-05 

4.6E-05 
2.2E-04 

rcinogens 

Ad3 

1.4E-07 100.0% 

Child 
CDI NycarcinogF 

HCl m&g/d) ! 

7.3E-07 1.2E-04 
8.4E-09 1.7E-05 
1.4E-06 4.8E-03 
l.SE-05 3.8E-02 
3.6E-04 1.2E-03 
7.2E-04 3.6E-02 
3.4E-03 1 lE-02 

r 
, Contrit 

HI 

t 0.1% 
0.0% 
5.3% 

41.5% 
1.3% 

39.4% 
12.4% 

Older 
Carcinogens 

.otal ILCR: l.lE-07 100.0% 

iii- 
-ET- 
mglkgld 

6.3E-08 
7.2E-10 
1.2E-07 
1.6E-06 
3.1E-05 
6.2E-05 
2.9E-04 

ILCR 

6.9E-10 
3.2E-09 
1.9E-07 

Contrit 
)tal ILC 

0.4% 
1.7% 

97.9% 

ctal ILCI l.SE-07 100.0% 

,carcinogens 
% Contrib 

r Noncarcinogens 
CDI 1 % Contrib. CDI 

[mglkgld 

3.OE-07 
3.4E-09 
5.8E-07 
7 7E-06 
1.5E-94 
2.9E-04 
1.4E-03 

Parameter 

Trichloroethene 

t-- 

Heptachlor 
Arsenic 
Cadmium 
Iron 

3.7E-02 100.0% 
I I 

HI: 2.OE-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 

- Not applicable. 

.21Residentlal-CT Risk Calcxls 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO -SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mglkgld)= (Cw*CF’Kp*SA’EF’ED’ET)/(BWAT) 

ILCR = CDI”CSFo Adj CSF Adj = CSFIAD 
HQ = CDI/RfDo Adj RfD Adj = RfD’AD 

DAD 
ILCR 
CSFo 

HQ 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 

&criotioa 

Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (ll(mgncg/d)) 
Hazard quotient 
Oral reference dose (mgncgld) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (yrs) 
Exposure time (hnlday) 
Body weight (kg) 
Averaging time, carcinogens(d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucmd) 
Dental permeability coefflctent (cnv~~our) 
Adjustment for Absorbed Dose AD 

NOTES: 
NA . Toxicity criterion not available. 
- Not applicable. 

CSFd 
l/(mgikg/d 

0.014 
9.000 
1.579 

NA 
NA 
NA 
NA 

RfDd 
(mgikg/d) 

0.0048 
0.00025 

0.000285 
0.000025 

0.06 
0.001 
0.075 

-r 

I T 

A$!dl! 
cs 

70 37 15 
25550 25,550 25,550 
7665 3,285 2.190 
cs cs cs 

1 .OOE-O3 l.OOE-03 1 .OOE-03 
cs cs cs 
cs cs cs 

3,925 
40 
9 

Young 
$&J.(j 

cs 
cs 
cs 
cs 
cs 

2,006 
40 
6 

Ad 
“S 

I 

% 
Total ILCF 

2.1% 
10.7% 
87.3% 

--fE- 
(mgJkg/d) 

8.OE-08 
6.3E-10 
2.9E-08 
3.9E-07 
7.5E-06 
1.5E.05 
&SE-05 

otal ILCR 

B 

ILCR 

l.lE-09 
5.7E-09 
4.6E-08 

__ 
_. 

I 

5.3E-08 100.0% 

zl 
-r 

(Chemical Specific) 

I 
HI: 1 .OE-01 1 100.0% 

Older Child 
Carunogens I Noncarcinogens 

DAD 1 % Contrib. DAD I % Contnb 

I 1 
Young Child 

Carcinogens I Noncarcinogens 
DAD 1 1 %Contrib.l DAD 1 l % Contrib 

(mgkg/dl 

4.OE-08 
3.2E-10 
1.5E-08 
Z.OE-07 

HI 

0.1% 
0.0% 
0.3% 

49.4% 
0.4% 

46.9% 
2.9% 

I I I I I 
‘otal ILCR: 2.7E-08 100.0% 1 HI: 1.8E-011 100 0% 

21Resldential-RME Rusk Calcxls 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO. SITE 21 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg&g/d)= (Cw*CF*Kp*SA*EF*ED*ET)/(BWAT) 

ILCR = CDI’CSFo Adj 
HQ = CDllRfDo Adj 

CSF Adj q CSFIAD 
RfD Adj = RfD*AD 

DAD 
ILCR 
CSFo 

HQ 
RfDO 

SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
cw 
CF 
KD 

DWCriDQQO 
Dermally absorbed dose (mgikgld) 
Incremental lkfetime cancer risk 
Oral cancer slope factor (l/(mg/kgld)) 
Hazard quotient 
Oral reference dose (mgncgld) 
Skin surface area available for contact (cm2) 
Exposure frequency (dlyr) 
Exposure duration (yrs) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal permeability weffitient (cmJhour) 
Adjust&nt for Absbrbed Dose Ab 

Older 

c!u!J.t i2hi.u 
cs cs 
cs CS 
cs cs 
cs cs 
cs cs 

5,000 3.188 
40 40 
21 9 
1 1 

70 37 
25550 25,550 
7665 3,285 

Young 
Q&j 
cs (Chemical Specific) 
cs 
CS 
CS 
2s 

1,745 
40 
6 

15 
25,550 
2,190 

cs cs cs 
l.OOE-03 1 .OOEQ3 1.OOE-03 

cs CS cs 
CS cs cs 

Total ILCR: 5.OE-08 100.0% 1 HI: 9.9E-021 100.0% I T 

Oldel 
Carcinogens 

DAD 1 I % Contrib 

- -.I% 
2.4509 9.6E-06 0.0% 
l.lE-07 3.9E-04 0.3% 
1.5E-06 5.9E-02 49.4% 
2.8E-05 4.7E-04 0.4% 
5.6E-05 5.6E-02 46.9% 
2.6E-04 3.5E-03 2.9% 

DAD 
m 
3 5E-08 
2.8E-10 
1.3E-08 
1.7E-07 
3.3E-06 
6.5E-06 
3.OE-05 

ot.4 ILCI 

Your Child 
F: 6 
DAD 
m 

4 lE-07 
3.2E-09 
1.5E-07 i 
2.OE-06 
3.8E-05 
7.5E-05 
3.5E-04 

2.3E.08 100.0% HI: 

NOTES: 
NA - Toxicity wterion not available 
- Not applicable. 

21Resldential-CT Risk CalC.Xls 
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ADULT AND OLDER CHILD RESIDENTS (AGES i TO 6 YEARS) - FUTURE SCENARIO 

ACCIDENTAL INGESTION 0~ GROUNDWATER IN BENEFICIAL USE SCENARIO - SITE 21 WELL 21~~03 
REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cw*lR”EF*ED)l(BWAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter Description 

CDI Chronic daily intake (mglkgld) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (l/(mg/kg/d)) 

HO Hazard quotient 
RfDo Oral reference dose (mg/kg/d) 
CW Concentration of chemical in water (mg/L) 
IR Ingestion Rate (L/d) 
EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Ad!& 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 

40 
21 

70 
25550 
7665 

Older Young 

cbiu G!li!!d 
cs cs (Chemtca Specific) 

cs cs 
cs CS 
cs CS 
cs cs 
cs cs 

0.05 0.05 
40 40 
9 6 

37 15 
25550 25550 
3285 2190 

i. Parameter 

Trichloroethen 

Cadmium 

Manganese 
Zinc 

0.002 0.011 
0.0825 NA 

1.58 NA 

3.13 NA 
14.8 NA 

RfDo 
mglkgld) 

0.008 

0.0005 
0.3 

0.02 
0.3 

NOTES: 
NA - Toxicity criterion not available. 
-_ Not applicable. 

P 
Carcinogens 

CDI 1 % Contrrb (w&W ILCR Total ILCf 

4.7E-08 5.2E-10 100.0% 

1.9E-O6 - - 

-l--t 37E-05 - - 
7.4E-05 -- - 

3.5E-04 - - 

I I 

.otal ILCR: 5.2E-10 100.0% 

I, II 
F 

CDI 
:mglkgld 

1.6E-07 

6X-06 
1.2E-04 
2SE-04 
1.2E-03 

xarcinor - 

HQ 

2.6E-05 
4.3E-02 
4.1 E-04 
1.2E-02 

3.9E-03 

0.1% 
43.8% 
1.4% 

41.6% 
13.1% 

Is 
b Contrib 

HI 

Carcinogens 

Oldei 

I 
CDI 

(mg/kg/d) 

3.8E-O8 

1.6E-06 
3.OE-05 
6.OE-OS 
2.8E-04 

.otal 
_I_ 
1.2E-10 100.0% 

htld 
Noncarcinogens 

CDI 1 % Contrib 

:mg/kg/d) HO HI 

3.OE-07 4.9E-05 0 1% 
43.8% -l--l-- 1.2E-05 2.4G02 

2.3E-04 7.8E-04 1.4% 

4.6E-04 2.3E-O2 41.6% 
2.2E-03 7.3E-O3 13.1% 

- 5.6E-02 100.0% 

Younr 
Carcinogens 

CDI 1 % Contrib P?MMd) ILCR Total ILCF 

6.3E-08 6.9E-10 100.0% 
2.6E-06 - -- 

t-l- 4.9E-05 - __ 
9.8E-05 - _- 
4.6E-04 -- -- 

I I 
‘otal ILCR: 6.9E-10 100.0% 

Noncarcinogens 
CDI I % Contnb 

mg/kgld) HQ HI 

7.3E-07 1 2E-04 0.1% 

3.OE-05 6.OE-02 43.8% -t--r 5.8E-04 1 9E-O3 1.4% 

1 .l E-03 5 7E-02 41.6% 

5.4EO3 1 8E-02 13.1% 

I I 
HI: 1.4E-01 100.0% 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) -FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO - SlTE 21 WELL 21GW03 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (&*lR*EFTD)/(BWAT) 

ILCR = CDI’CSFo 
HQ = CDI/RfDo 

CDI 
ILCR 
CSFo 

HCl 
RfDo 
CW 

IR 
EF 

ED 
BW 

ATc 
AT” 

DescriotlQn 

Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 

Oral reference dose (mg!kgid) 
Concentration of chemical in water (ma/L) 
Ingestion Rate (Ud) 

Exposure Frequency (dlyr) 
Exposure Duration (yrs) 

Body weight (kg) 
Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Parameter 

t- 

Trichlorosthene 
Cadmium 
Iron 
Manganese 

CW 
(mW 

i 

0.002 
0.0825 

1.50 
313 

Izlm: I 14.8 

CSFo 
ll(mg/kg/d 

0.011 
NA 

NA 
NA 
NA 

Ad!& 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
21 
70 

25550 
7665 

Older 

c.%ild 
cs 
cs 
CS 
cs 
cs 
cs 

0.05 
40 
9 

37 
25550 
3285 

Young 
mil!d 
cs (Chemical SpecWc) 

cs 
cs 
cs 
cs 
cs 

0.05 
40 
6 

15 
25550 
2190 

Adult Older Child Young Child 
Carcinogens I Noncarcinogens Carcmogens I Noncarcinogens Carcinogens I Noncarcinogens 

RfDo CDI % Contrib. CDI 56 Contnb. CDI % C&rib. CDI % Contrib. CDI % Contrib CDI 56 Contrlb. 

mWd) (wWd) ILCR Total ILCR (mg/kg/d) HQ HI WWWd) ILCR Total ILCR (mglkgld) HQ HI NvWd) ILCR Total ILC (mg/kg/d) HC! HI 

0.006 4.7E-08 52E-10 100.0% 1.6E-07 2.6E-05 0.1% 3.8E-08 42E-10 100.0% 3.OE-07 4.9E-05 0.1% 6.3E-08 6.9E-10 100.0% 7.3E-07 1.2E-04 0.1% 
0.0005 1.9E-C6 - - &SE-C6 1.3E-02 43.8% 1.6E-06 - - 1.2E-05 2.4E-02 43.8% 2.6E-03 - - 3.OE-05 6.OE-02 43.8% 

0.3 3.7E-05 - - l.ZE-04 4.1 E-04 1.4% 3.OE-05 - - 2.3E-04 7.8E-04 1.4% 4.9E-05 - - 5.8E-04 1.9E-03 1.4% 
0.02 7.4E-05 - - 2.5E-04 1.2E-02 41.6% 6.0E.05 - - 4.6E-04 2.3E-02 41.6% 9.6E-05 - - l.lE-03 5.7E-02 41.6% 

0.3 3.5E-04 -I - 1.2E-03 3.9E-03 13 1% 2.8E-04 - - 2.2E-03 7.3G03 13.1% 4.6G04 - ._ 5.4E-03 ME-02 13.1% 

I I I I I I I I I I I I I I I I I 
Total ILCR: 5.2E-10 100.0% 1 HI: 2.9E-02 100.0% ITotal ILCR: 4.2E-10 100.0% 1 HI’ 5,6E-02 100.0% 1 otal ILCR 6.9E-10 100.0% 1 HI. 1.4E.01 100.0% 

* 

NOTES: 
NA - Toxicity uiterion not available 
- Not applicable. 

ZlResidential-CT Risk Calcxls 

GVMng 



ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER IN BENEFICIAL USE SCENARIO. SITE 21 WELL 21GW03 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATlON YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg!kg/d)= (CW*CF*K~‘SA*EF*ED*ET)/(BW‘AT) 

ILCR = CDI”CSFo Ad] CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RfD Adj = RfD’AD 

Parameter 
DAD 
ILCR 
CSFo 

HQ 
RfDo 

SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 

Pescriotion 
Dermally absorbed dose @-@kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mgncgld) 
Skin surface area available for contact (cm2 
Exposure frequency (diyr) 
Exposure duration (yrs) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, cartinogens (d) 
Averaging time. noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal permeability coefficient (cm/hour) 
Adjustment for Absorbed Dose 

A!al 
cs 
cs 
cs 
cs 
cs 

5,300 
40 
21 

Older Young 
Ql!kj .cztlM 

cs cs (Chemical SpeaRc) 
cs cs 
cs cs 
CS cs 
cs cs 

3,925 2,006 
40 40 
9 6 
1 1 

70 37 1.5 
25550 25,550 25,550 
7665 3.285 2,190 
cs cs cs 

l.OOE-03 ?.OOE-03 l.OOE-03 
cs cs CS 
cs cs cs 

CF 

KP 
AD 

Parameter 

Trichloroethene 
Cadmium 
Iron 
Manganese 
zmc 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable 

CSFd 
l/(mg!kg/d: 

0.014 
NA 
NA 
NA 
NA 

RfDd 

@g@i 

0.0046 
0.000025 

0.06 
0.001 
0.075 

Carcinog 
DAD 1 

-otal ILCR. 5.5E-1 

21Residential-RME Risk Calcxls 
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DAD (mgikg/d)= (Cw*CF*Kp*SA’EF*Eo’ET)/(BW”AT) 

ILCR = CDI’CSFo Adj CSF Adj = CSF/AD 
H0 = CDVRfDo Adj RfD Adj = RfD’AD 

DAD 
ILCR 

CSFo 
HQ 

RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 
AD 

De?GiDtiOfJ 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg&g/d) 
Skin surface area available for antact (cm2) 
Exposure frequency (dlyr) 
Exposure duration (yrs) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mgiL) 
Conversion factor (Ucm3) 
Demlal permeability coeffident (cm/hour) 
Adjustment for Absorbed Dose 

ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO-SITE 21 WELL 21GW03 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

Older Young 

.M!&m ai!! 
cs cs cs (Chemical Speufic) 
cs cs cs 
cs cs cs 
cs cs cs 
cs cs cs 

5,000 3.166 1,745 
40 40 40 
21 9 6 
1 1 1 

70 37 15 
25550 25,550 25,550 
7665 3,265 2,190 
cs cs cs 

1.OOE-OB l.OOE03 l.OOE-03 
cs cs cs 

Trichloroethene 0.002 0.016 
Cadmium 0.0625 0.003 
Iron 1.56 0.003 
Manganese 3.13 0.003 
zinc 14.6 0.003 

CSFd 
l/(mg!kg/d4 

0.014 
NA 
NA 
NA 
NA 

cs cs cs 

I I I I I I I I I 
Total ILCR: 1 .OE-O9 100.0% 1 HI: 1.6E-011 100.0% ITotal ILCR: 5.3E-10 100.0% ) HI: 1.9E-011 100.0% 

Young Child 
Carcinogens I Noncarcmogens 

DAD % Conttib DAD % Contrib. 

[mglkgld) ILCR Total ILC (mgrkgld) HO HI 

3.5E-06 4.6E-10 100.0% 4.1E-07 8.5E-O5 0.0% 
2.7E-O7 - - 3.2E-06 1.3E-01 49.6% 
5.2E06 - - 6.OE-05 l.OE-03 0.4% 
l.OE-05 - - 1.2E.04 l.ZE-01 47.0% 
4.9Ed5 - - 5.7E.04 7.5E-03 3.0% 

I I , I I 
otal ILCR 4.8E-10 100.0% 1 HI: 2.5E-01 1 100.0% 

NOTES: 
NA _ Toxicity critanon not available 
- Not applicable. 
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ADULT, OLDER CHILD. ANDYOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) -FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER _ SITES 4.21. AND22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cw*lR*ET*EF’ED)/(BWAT) 
ILCR = CDI’CSFo 

HC! = CDI/RfDo 

Parameter 
CDI 

ILCR 
CSFo 

HQ 
RfDo 
CW 
IR 
ET 
EF 
ED 
BW 
ATc 
AT” 

D+!SCriDtii 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg&g/d)) 
Hazard quotient 
Oral reference dose (mgfigld) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (L/hour) 
Exposure Time (hours/day) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens(d) 
Averaging time, noncarcinogens (d) 

Ad& 
CS 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
1.5 
70 

25550 
5475 

Older 

sk!diki 
cs 
cs 
cs 
cs 
CS 
CS 

0.05 
2.6 
40 
9 

37 
25550 
3285 

Young 
Lm!J 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
6 
15 

25550 
2190 

2.4~/2,6-Dinitrotoluene 
Amino-Dinitrotoluene 

0.0395 
0.00106 
0.00226 
0.02466 
0.01464 
0.00221 

NOTES: 
NA - Toxiuty criterion not available. 
- Not applicable. 

(m ik /d) ILCR 

1.7E-06 2.4E-08 
4.6E-08 - T 9.9C08 - 
i.lE-06 1.2507 
6.4E-07 - 
9.66-08 1.4E-07 

HI 

2.1% 
0.6% 

40.8% 
8.9% 

39.6% 
8.0% 

(mglkgld) 

2.OE-06 
5.2E-08 
1 .l E-07 
1 2E-06 
7 2E-07 
1 lE-07 

ILCR 

2.7E-08 
. . 
-_ 

f.3E-07 

1.6E-07 

HI 

2.1% 
0.6% 

40.8% 
8.9% 

39.6% 
8.0% 

I I I I I I I 
100.0% 1 HI: 

I I 
rotal ILCR 2.9E-07 100.0% ITotal ILCR: 3 3E-07 

t I I I I I I 
1.9E-02 100.0% 1 HI: 3.6E-02 100.0% 1 otal ILCR 5.4E.07 100.0% 1 HI 8 8E-02 100.0% 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER _ SITES 4.21. AND 22 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cw*IR*ET*EF’ED)/(BW+AT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Older 

!ztliM 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
9 

37 
25550 
3285 

Young 
!aM 
cs (Chemical Specific) 
cs 
CS 
cs 
CS 
cs 

0.05 
2.6 
40 
6 
15 

25550 
2190 

Parameter 
CD1 

DescriDtion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mgtkgld) 
Concentration of chemical in water @g/L) 
Ingestion Rate (L/hour) 
Exposure Time (hours/day) 
Exposure Frequency (d&r) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens(d) 
Averaging time, noncarcinogens (d) 

A!ul 
cs 
cs 
CS 
cs 
cs 
cs 

0.05 
2.6 
40 
15 
70 

25550 
5475 

ILCR 
CSFo 

HQ 
RfDo 
cw 
IR 
ET 
EF 
ED 
BW 
ATc 
AT” 

2.4-/2,6-Dinitrotoluene 
Amino-Dinitrotoluene 

RfDo 
m!Jl&g 

0.02 
0.002 

0.00006 
0.003 

0.0004 
0.0003 

Child 
Noncarcinogens 

CDI 1 I % Contrib CDI 
myJMJ 

1.7E.06 
4.6E-08 
9.9E-08 
l.lE-06 
6.4E-07 
9.6E-08 

lrcinogel 

ILCR 

2.4E-08 

1.2EO7 

1.4E-07 

Ac 

;Contcib 
otal ILCf 

8.4% 

41.2% 

7 
-Ei- 
rlJ&@ 
8.OE-06 
2.2E-07 
4.6E-07 
5.0E-06 
3.OEd6 
4.5E-07 

kz 
HI 

carcinog en: 
% 

HO 

4.OE-04 
l.lE-04 
7.7E-03 
1.7E-03 f 
7.4E.03 
1.5E-03 

2.1% 
0.6% 

40.8% 
8.9% 

39.6% 
8.0% 

HI: 1.9E-02 100.0% 

-Ei- 

m 

2.OE-06 
5.2E-08 
l.lE-07 
1.2E-06 
7.2E-07 
I.IE-07 

3181 ILCF 

ns trcinage 

ILCR 

2.7E-08 

Oldel 

4 Contrib 
‘otal ILCF 

8.4% 

1 

! 

1.3E-07 41.2% 

1.6E-07 

3.3E-07 100 0% 

lild 
N 
CDI 
nlJ&& 

1.5E-05 
4.1E-07 
8.7E-07 
9.5E-06 
5.6E-06 
8.5E.07 

lcarcinog 6 
% 

HO 

7.6E-04 
2.OE-04 
1.5E-02 f 
3.2E-03 
1.4E-02 
2.8E-03 

2.1% 
0.6% 

40.8% 
8.9% 

39.6% 
8.0% 

-L 
n,: 3.6E-02 100.0% 

YOU 

?fzziii 
Ital ILC 

8.4% 

41.2% 
-. 

50.4% 

CSFo 
w 

0.014 
NA 
NA 

0.11 
NA 
I.5 

(m ik /d) HO HI 

3.8E-05 1.9E-03 2.1% 
l.OE-06 5.OE-04 0.6% T 2.1E-06 3.6E-02 40.8% 
2.3E-05 7.8E-03 8.9% 
1.4E-05 3.5E-02 39.6% 
2.1E-06 7.OE-03 8.0% 

HI: 8.8E.02 100.0% 
I 

otal ILCR 2.9E-07 100.0% otal ILCR 5.4E-07 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WlTH SURFACE WATER. SITES 4.21, AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cw+CF*Kp*SA*EF*ED*ET)/(SWAn 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDllRfDo Adj RfD Adj = RfD’AD 

Older 
mid 

cs 
cs 

Young 
Gtliu 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

2,006 
40 
6 

2.6 
15 

25,550 
2190 

AddI 
cs DAD Dermally absorbed dose (mg/kg/d) 

Incremental lifetime cancer risk 
Oral cancer slope factor (t/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/YT) 
Exposure duration (yn) 
Exposure time (hn/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, nonearcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal permeability coeficient (cm/hour) 
Adjustment for Absorbed Dose 

ILCR 
CSFo 

HQ 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 
AD 

cs 
cs 
cs 
cs 

5,300 
40 
15 
2.6 
70 

25550 
5475 
cs 

l.OOE-03 
cs 
cs 

cs 
cs 
cs 

3,925 
40 
9 

2.6 
37 

25,550 
3285 
cs cs 

l.OOE-03 l.OOE-03 
cs cs 
cs cs 

T Child I Young Child 
Noncamogens Carcinogens I Noncarcinogel 

DAD 1 % Contrib. j DAD 1 % Contrib 1 DAD 1 FEGiGc 
-..!!- 

7.9% 
1.3% 

45.4% 
0.6% 
73.0% 
1.5% 

s- 
9 

OIC 

‘Contn 0 
gyl& 

69.5% 5.1E-06 1.3E-07 
1.5E-08 - 

~ 

3,2E-08 - 
1.4E-07 1.6E-08 8.5% 
1.7E-07 - 
2,6E-06 4.1 E-06 21.9% 

Adult 
lrcinagens I Noncarcinogenl 

% Contrib. 1 DAD I % 

rotal ILCR, 1.9E-07 100 0% 

HI I(mg/kg/d)l ILCR 1 otal ILC (mgikgld)] HQ 

t 

15.4% 2.7808 -- - 3.2607 8.9E-03 
0.6% 1,2E-07 1.3E-08 8.5% 1.4E-06 4.7E.04 

_i 

1.3E-06 3.3E-02 73.0% 1,4E-07 -- - 1.7E-06 4.2E.02 
Z.OE-07 7.OE-04 1.5% 2.2E-08 3.4E-08 21.9% 2.5E.07 8.9E.04 

100.0% otal ILC 1.6E-07 100.0% 

1s 
% contlit 

HI 

7.9% 
1.3% 

15.4% 
0.6% 

73.0% 
1.5% 

KP CSFd RfDd DAD 
[cm/hour) l/(mg/kg/d @g&g/d) @g/kg/d) 

0.033 0.025 0.014 6.OE.06 
0.0037 NA 0.0002 1.6E-06 
0.0037 NA 0.000036 3.9506 
0.0015 0.110 0.003 1.7E-07 
0.003 NA 0.00004 2.OE.07 
0.003 1.579 0.000265 3.1E-06 

Total ILCR 

tz!zziz Bis(2-ethylhexyl)phthalat 0.0395 

ILCR Total ILCR m k /d: 

1.5E-07 69.5% 2.6E-05 
8.5B08 T-r- 1.6E-07 

l.QE-06 6.5% B.OE-09 
9.5E.07 

4.6E-08 21.9% 1.4E-07 

Hc! 

2.6C03 
4.2E-04 
5.OE.03 
2,7E-04 
2.4E-02 
5.OE-04 

2.2C07 1000% 1 HI: 3.2E-02 1oo.o% 

Amino-Dinitrotoluene 

NA - Toxic@ titerion not available 
- Not applicable. 

PlResidentlal-RME Risk Calc.xls 



ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WlTH SURFACE WATER - SITES 4.21. AND 22 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARClNOGENlC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

DAD (mgngld)= (Cw*CF*Kp*SA*EF*EvET)/(BWAT) 

ILCR = CDl’CSFo Adj 
HQ = CDI/RfDo Adj 

CSF Adj = CSFIAD 
RfD AdI = RfD*AD 

Older 
!a.d 
cs 
cs 
cs 
cs 
cs 

3.188 
40 
0 

2.6 
37 

25.550 
3285 
cs 

I.OOE-03 
cs 
cs 

young 
Adull 

cs 
cs 
cs 
cs 
cs 

5,000 
40 
15 
2.6 
70 

25550 
5475 
cs 

l.OOE-03 
cs 
cs 

m 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

1,745 
40 
6 

2.6 
15 

25,550 
2190 
cs 

I.OOE-03 
cs 
cs 

DAD 
ILCR 
CSFo 

HQ 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 

Denallv absorbed dose lmo/ktidJ 
lncreme~tal lifetime can& hsk- 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mgikg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (yn) 
Exposure time (h&day) 
Body weight (kg) 
Averaging time, carcinogens(d) 
Averaging time. noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal permeability coemcient (cm/hour) 
Adjustment for Absorbed Dose AD 

T 
Old 

5 5 rcinogen 
9 bContril 

ILCR Otal ILC 

l.OE-07 69.5% 

ii 

,.3E-08 8.5% 

3.3E-08 21.9% 

1.5E-07 100.0% 

Child 
Non 

HO 

2.9E-03 
4.8E-04 
5.7E.03 
3.OE-04 
2.7G02 
5.7B04 

1s 
lo Contrib. 

HI 

Adult 
Carcino ens Non ;carcinog 

% Contrib. DAD 
ILCR TotallLCR m /k /d 

1.4E-07 69.5% 

(I 

-I -I 

-EC?- 
2.7E-05 2.4G03 
B.OE-08 4.OE-04 

- I :::z 
4.7E-03 

1.8E-08 8.5% 2.5E-04 
- 8.9E-07 2.2E-02 

4.6E-08 21.9% 1.3E-07 4.7E.04 

L 
L 

73.0% 1.4E.07 
1.5% 2.1 E-08 

I 
2.1E-07 100.0% 1 HI: 3.1E-02 100.0% ITotal ILCfi 

Bis(Z-ethylhexyl)phthalat 
2,4-l2.6.Dinitrotoluene 
Amino-Dmitrotoluene 

DAD 
mg%gJ 
3.2E.05 
9.6E-08 
2.1E-07 
S.lE-07 
l.lE-08 
1.6E-07 

RtDd DAD 
(mg&/dl Jmgikgldl 

0.011 5.7606 
0.0002 1.7E-08 

0.000036 3.6E-08 
0.003 1.6E-07 

0.00004 l.SE-07 
0.000285 2.9E-08 

rotal ILCR 

7.9% 
1.3% 

15.4% 
0.6% 
73.0% 
1.5% 

3.7E-02 100.0% 1 eta, ILC 1.4E-07 100.0% 1 HI: 5.OE-02 100.0% 1 
NOTES: 
NA _ Toxicity criterion not available. 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT-SITES 4,21. AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

CDI (mgikgld)= (Cs”lR’CF’FI’EF’ED)/(6WAT) 
ILCR = CDI’CSFo 

HQ = CDWRfDo 

Older 
Ghiu 

cs 

Young 
ctllki 
cs (Chemical Specific) 
cs 
CS 
cs 
cs 
cs 
200 

0.000001 

Am 
CS CDI 

ILCR 
Chronic dally intake (mgikgld) 
Incremental lifetime cancer tisk 
Oral center slope factor (l/(mglkgld)) 
Hazard quotient 

cs 

cs 

cs 

cs 

cs 

100 
0.000001 

CS 
cs 
cs 
cs 
cs 
100 

0.000001 

HQ 
RfDo 

CS 
IR 
CF 
FI 

Oral reference dose (mgikgld) 
Concentration of chemical I” soil (@kg) 
Ingestion Rate (mgId) 
Conversion factor (kq’mg) 
Fraction of soil inqested from site 
Exposure Frequency (tiyr) 
Exposure Duration (yn) 
Body weight (kg) 

EF 
ED 

Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

40 40 
15 9 
70 37 

25550 25550 
5475 3285 

40 
6 
15 BW 

ATc 
ATn 

25550 
2190 

CSFo RfDo 
I&&!& pJ&g 

NA 1 
NA 0.0004 
1.5 0.0003 
NA 0.001 
NA 0.003 
NA 0.3 
NA 0.02 
NA 0.00007 
NA 0.007 

CS 

-trz&L 
20470.32 

14.27 
11.68 
1.44 

34.33 
32592.85 

250.39 
0.44 

51.15 

T- -r 

CD, 
m 

6.9E-04 
4.8E-07 
3.9E-07 
4.8E-08 
l.ZE-06 
1.4E-03 
8.4E-06 
1.5E-08 
1.7E-06 

Dtal ILCF 

)arcinagei 

ILCR 

5.9Ee07 

lult 

I 

carcinogt 

-E- 
3.2E-03 
5.6E-03 
8.1 E-03 
2.3B04 
1.8E-03 
1.7E-02 
2.OE-03 
9.8E-04 
l.lE-03 

Yo Contrib. 

-!!!-- 
6.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.8% 
5.2% 
2.6% 
3.0% 

You 

b contlit 
eta, ILC 

100.0% 

1oo.o% 

Child 
Nor 
-r- --ET 

&I&&? 
3.OE-02 
Z.iE-05 
1.7E.05 
2.1E-c-s 
5.OE-05 
4.8E.02 
3.7E.04 
6.4G07 
7.5E-05 

d 
% Contrib. 
Total ILCR 

100 0% 

._ 

Older 1 

‘/a Contnb. 
rotal ILCR 

ild 

6:7E-07 

. 

Contril: 
HI 
8.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.8% 
52% 
2.6% 
3.0% 

w 

fi.lE-03 
4 2E-06 
3.5E.ffi 
4.3E-07 
l.OE-05 
9.7E-03 
7.4C05 
t .JE-07 
,.5E-05 

-L!!L 
6.1E-03 
l.lE-02 
1.2E-02 
4.3E-04 
3.4s03 
3.2E.02 
3.7B03 
1.9E-03 
2.2E.03 

-xi- 
!2.@9&! 
2.8803 
1.8E-06 
1.5E-06 
1.6E-07 
4.3E.06 
4.1E-03 
3.1E.05 
5.5E.06 
6.4B06 

HI: 7.2E-02 100 0% Okll lLCl 

7 
lrclnoge llg 

I 
,LCR T 

2.2E.06 
._ 
._ 

_. 
_. 

/ 
2 ZE-06 - 

p9 

, 
I 

: T 

-7 

-ET- 
= 
7.8G04 
5.4&07 
4.4E.07 
5 6E-06 
1.3E-06 
l .ZE-03 
9.5E-06 
1.7E-06 
1 9E-06 

ota, ILCR 
I t: - 

-Fk 
c!!ie@l 
3.2E-03 
Z.ZE-oS 
1.8E-06 
2.3E-07 
5.4E-06 
5.1E-03 
3.9805 
8.9B08 
S.OE-@6 

HQ HI 

3.OE.02 -I-- 6.4% 
5.28-02 14.7% 
5.7E-02 16.0% 
Z.iE-03 0.8% 
1 7E-02 4.7% 
1.6E.01 44.6% 
,.8E-02 52% 
9,2E-03 2.6% 
1 t E-02 3.0% 

I 
HI: 3.5E-01 100.0% HI: 3.8B02 100.0% 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable. 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARSI _ FUTURE SCENARlO 
ACCIDENTAL INGESTION OF SEDIMENT-SITES 4.21, AND 22 
CENTRAL TENDENCY 
POTENTIALCARCINOGENICAND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg&g/d)= (Cs*lR’CF’Fl.EF’ED)/(B~AT) 
ILCR = CDI’CSFo 

HQ = CDllRtDo 

Older 
chik 
CS 
CS 
CS 
CS 
cs 
cs 
50 

0.000001 

Chronic dailv intake tmdkold) 
lnwmerdal~ifetime &&e~&k 
Oral cancer slope factor (l/(mglkg.Jd)) 
Hazard quotient 
Oral reference dose (mgikgfd) 
Concentration of chemical in soil @g/kg) 
Ingestion Rate (mgld) 
Conversion factor (kgImg) 
Fraction of soil ingested from site 
Exposure Frequency (d&r) 
Exposure Duration (yrs) 
Body weight (kg) 

A!hu 
cs 
cs 
cs 
cs 
cs 
cs 
50 

0.000001 

chili 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

0.000001 

CDI 

Averaging time, carcinogens(d) 
Averaging time, noncarcinogens (d) 

CSFo 
HQ 

RfD0 
CS 
IR 
CF 
FI 
EF 
ED 
SW 

40 40 40 
15 9 6 
70 37 15 

25550 25550 25550 
5475 3265 2190 

ATc 
ATn 

20470.32 
14.27 
11.68 
1.44 

34.33 
32592.65 

250.39 
0.44 

51.15 

1 

I 
CSFo 

M 

NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

t TI 

T 

-ET- 
- 
3.4804 
2.4807 
Z.OE-07 
2.4E-06 
5.8E-137 
5.5G04 
4.2G06 
7.4809 
8.6E-07 

Ital ILCF 

:arcinogel 

ILCR 

2.9E-07 
_- 

dult 

I 

-----i 
CDI 
i!I!!@a 
l .BE-03 
l.lE-06 
9.iE-07 
l.lE-07 
2.7E-06 
2.6E-03 
Z.OE-06 
3.4E.06 
4.OE-06 

2?-. 
1.6E-03 
2.6E-03 
3.OE.03 
l.lE-04 
$.OE-a4 
6.5B03 
9.8804 
4.9E-04 
5.7&04 

z-t%iK 
HI 

6.4% 
14.7% 
16.0% 
0.6% 
4 7% 
44.8% 
5.2% 
2.6% 
3.0% 

7 

“xi- 
L!Ef?@i 
3.9B04 
2.7E-07 
2.2E.07 
2.7E-08 
6.6E-07 
6.2E-04 
4.6E-06 
8.41-09 
9.7E-07 

Otal ILCf 

:arcinog 
ILCR 

3.3b07 

Older 

% Contnb. 
rotal ILCR 

. . 
100.0% 

. . 

. . 
_. 

. . 

Contnt 
HI 
6.4% 
14.7% 
16.0% 
0.6% 
4.7% 
44.8% 
5.2% 
2.6% 
3.0% 

m 

3.OE-03 
2.1E-06 
1.7E-06 
2.1E-07 
5.7E-06 
4.86.03 
3.7E-05 
6.5E-06 
7.6E-06 

HP 
3.OE-03 
5.3E-03 
5.8E-03 
2.lE-04 
1.7E-03 
1.6E-02 
,.9E-03 
9x-04 
l.lE-03 

-El- 
- 
1.3E-03 
&SE-07 
7.3E.07 
S.OE-06 
2.1E.06 
Z.OE-03 
1.6E-05 
2.8E-08 
3.2E-06 

HI: 3.6E-02 100.0% Olal ILCI 

l.lE-Of 
. . 
. . 
. . 

. . 

1.1E-OE 

YOU 

Contrit 
>ta1 ILC 

I 00.0% 

_. 

1oo.o% 

Ch Nild A 

% Contrib. 
Total ILCR 

100 0% 

. . 

7 

t 
t: - 

CDI RfDDo 
m 

1 
0.0004 
0.0003 
0.001 
0.003 

0.3 
0.02 

0.00007 
0.007 

HQ HI ---I-- t.5E-02 6.4% 
2.6E-02 14.7% 
2.6E-02 16.0% 

Aluminum 
Antimony 
Arsenic 

ISE-02 
l.OE-05 
8.5E-06 
l.lE-06 
2.5805 
2.4802 
1.6E-04 
3.2E.07 
3.7B05 

HI: 1.6E.01 100.0% 

Cadmium 
Chromium 
Imn 
Manganese 
Thallium 
Vanadium 

NOTES: 
NA- Toxicity criterion not available. 
- Not applicable. 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) -FUTURE SCENARIO 
DERMAL CONTACT WlTH SEDIMENT. SITES 4.21, AND 22 
REASONABLE MkXlMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN. VIRGINIA 

DAD (ms,kQ,d)= [Cs’CF*AF*A6S*SA*EF’ED)/@WA~ 
lLCR = CDI*CSFd 

HO. = CDl,RfDd 

Young 

5 (Chermal Specific) 
CS 
cs 
cs 
cs 
C6 

f.OOE-06 

F!imma 
DAD De”“ally absorbed dose (mgikgkgld) 

Incremental lifetime cancer risk 
Oral CZP”C?~ StO!X, fedor (I,(“,$kg,d), 
Hazard quotient 
Oral reference dose (mg/kg,d) 
Concentration of chemical in soil (mgikg) 
Conversion iador (kgfmg) 
Soil to skin adherence fador (mg/cmZ-event) 
Absorption fraction 
Skin su#ace area available for contact (cm2) 
Exposure Frequency (dlyr) 
Exposure Duration tyrs) 
Body weight (kg) 
Averaging time. carcinogens(d) 
AVBraQing time, noncarcinogens (d) 

Am 
cs 
cs 
CS 
cs 
cs 

cul!i 
cs 
CS 
CS 
cs 
cs 
cs 

l.OOE-06 

ILCR 
CSFo 

HCI 
RID0 
CS 
CF 
AF 

ASS 
SA 
EF 
ED 
8W 
ATc 
ATn 

cs 
l.OOE-06 

CS CS cs 
5,300 3.925 2.006 

40 40 40 
15 9 6 
70 37 15 

25550 25,550 25.550 
5475 3285 2190 

&t& 

0.01 
0.01 

0.032 
0.01 
0.01 
0.01 
0.01 
0.0, 
0.01 

Aluminum 20470.32 
Antimony 14.27 
ARenlC 11.68 
Cadmium 1.44 
Chromium 34.33 
IrOn 32592.85 
Manganese 250.39 
Thallium 0.44 
Vanadium 51.15 

l- T 
- 

I AdL Child 
NpncsrcinogF DAD E 

, contr1t 

HI 
3.5% 
12.1% 
4.4% 
1 .O% 
36.7% 
18.4% 
8.5% 
1.1% 

12.4% 

0% YOU, h!ld 
Nor 

l- DAD 
mglkgld) 

2.4B03 
1.7E-06 
4.3E-06 
1.7E-07 
4.OE-C-3 
3 8E-03 
2x-05 
5 ,E-08 
5.9E-06 

1. 
DAD 
rmJ/kJg 

,.7E-03 
1 ZE-06 
3.,E-06 
l .ZE-07 
2.8B06 
2.7E-03 
2.tE-05 
3.7E.08 
4.2E-06 

carclnoge 

3%. 
8.5E-03 
3.OE-02 
,.tE-02 
2.4E.03 
9.5E.02 
4.5s02 
2.1 E-02 
HE-03 
3.OE.02 

------7 
contnt 

HI 
3.5% 
12.1% 
4.4% 
1.0% 

38.7% 
18.4% 
8.5% 
1.1% 
12.4% 

-7 

DAD 
@g$@ 

3.1E-04 
Z.lE-07 
5.6E-07 
2.2E.08 
LIE-07 
4.9E-04 
3.7E-06 
6.6E-09 
1.6E-07 

.OtBI 

‘“5 7 
arclnoga 

ILCR 
LContrib. 1 -otal ILCR 

8.8E.07 100.0% 

1 
8.8B07 100.0% 

-EL 
1 2E-02 
4.1 E-02 
1,5E-02 
3.x-03 
1.3E-01 
6 3E-02 
2.9E-02 
3.7B03 
4.2E.02 

lrclnoge “5 % contnt 
ILCR TI x%3, ILC 

. . 
7.4E-07 100.0% 

. . 

1 
. . . . 

. 

. . 

7.46-07 100.0% 

3ardno en’ 

ILCR 

E 
96 Contrib. 
Total ILCR 

1 O&O6 100 0% 

1 
. . 

._ 

1 OE-06 100.0% 

IbCantrib. DAD 
HI (mg/kg/d: 

3.5% 2.6E.04 
12.1% t.8E.07 
4.4% 4.7E.07 
1.0% t.BE-08 

38 7% 4.x-07 
18.4% 4.tE-04 
8.5% 3.lE-06 
1.1% 5.5E-09 

12.4% 6.4CO7 

nl. X4&01 100.0% 

CSFd 
l/(mglkg!d) 

NA 
NA 

I .57894736t 
NA 
NA 
NA 
NA 
NA 
NA 

RfDd DAD 
imglkgld) (mglkgld) 

0.2 3.s04 
0.00004 2.5E-07 
0.000285 6.6E-07 

4 
HI: 4.3E-01 100 0% HI: 2.5501 100.0% ..I 

NOTES. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS, - FllT”RE SCENARIO 
DERMAL CONTACT WITH SEDIMENT. SITES 4.21. AND 22 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, “,RGlN,A 

DAD (m~lkg,d)= (Cs*CF.~-ASS~SA~EF.ED)Io 
,LCR = CDI’CSFd 

HO = CDllRtDd 

Older 
mild 
CS 
CS 
cs 
CS 
CS 
CS 

l.OOE-06 
0.2 
cs 

3.188 
40 
9 

37 
25,550 

3285 

YO”“Q 
- 

DAD 
Adun 

cs 
CS 
cs 
cs 
CS 
CS 

1 .OOE-04 
0.2 
CS 

5,000 
40 
15 
70 

25550 
5475 

ti 
cs (Chemical Specific) Dermally absorbed dose (mglkgld) 

Incremental lifetime csncarrisk 
Oral cancer sbpe fador (l,(m@g,d)) 
tiazara quotient 
Oral reference dose (nwlkgfd) 
Concentralion of chemical in soil (mglka) 
Convemion factor (kg/n@ 
Soil lo skin adherence factor (mglcm2-evenl) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
AV.?laQinQ lime. cX&OQenS (d) 
Averagtng lime. noncarcinogens (d) 

ILCR 
CSFo 

HQ 
RfDO 
CS 
CF 
AF 

ASS 
SA 
EF 
ED 
SW 
ATc 
ATn 

cs 
cs 
cs 

cs 
cs 

1 .OOE-W 
0.2 
cs 

1,745 
40 
6 
15 

25,550 
2190 

l- hild 

DAD 
!Q&g 
3.9E.04 
2.7E.07 
7.1E-07 
2.7B08 
HE-07 
8.2E.04 
4.7B06 
8.3509 
9.7507 

ocarcinog 
HCI 

1.9t03 
6.7E-03 
2.5E-03 
$.4E-04 
2.21-02 
1 .OE-02 
4.x-03 
5.9E-04 
6.9b03 

b CO”,“b. 

HI 
3.5% 
12.1% 
4.4% 
1.0% 

38.7% 
18.4% 
8.5% 
1.1% 

12.4% 

Child 
Noncardnogen! 

Old Adu 

i”“““;i I . ILCR 
t HCI 

1.6E-03 
5.BE-03 
Z.lE-03 
4.5B04 
1.8E-02 
8.5E-03 
3.9E-03 
4.9E.04 
5.7E-03 

1 ---k-E 4.BE-02 

DAD 
:mglkgld) 
5.OE-05 
3.5E-08 
9.1E.08 
3.5809 
8.3808 
7.9&05 
&lE-07 
f.fE-Q9 
l.ZE-07 

- 
lrunoge “S 

% 
ILCR Total ILCR 

I.4507 100.0% 
_. 

t 

. . 

1.4E-07 100.0% 

b 
I T 

i 
contnt 

HI 

3.5% 
12.1% 
4.4% 
1 .O% 

38.7% 
18.4% 
8.5% 
1.1% 
12.4% 

1 1 RfDd CSFd --t& 
(ma/kg/d) 
3.2E.04 
2.2E-07 
5.9E-07 
2.3608 
5.4b07 
5.1E-04 
3.9806 
&BE-09 
8.OE-07 

HI: 

ASS 1 l,(mg/kgld) 1 (mglkgldl 

0.01 I NA I 0.2 
0.01 NA 0.00004 

0.032 1.578947368 0.000285 
0.01 NA o.woo5 
0.01 NA o.woo3 
0.01 NA 0.0-3 
0.01 NA O.M)l 
0.01 NA 0.000014 
0.01 NA o.wo14 

Z.OE-07 

5.2E.04 2 BE-03 
WE-07 9.,E-03 
9.5E.07 3.3E-03 
3.E.08 7.3E-04 
8.8E-07 2.9E-02 
WE-04 1.4E.02 
6.4G06 6.4B03 
l.fE-08 B.OE-04 
WE-06 9.3E-03 

4.5b05 - 
3.lE-08 - 
8.2E-08 IX-07 
3.,E-09 - 
7.5508 - 
7.1E-05 - 
5.5B07 - 
9.6E-10 - 
l.lE-07 - 

da, ILCR 1 X-07 100.0% Ii,: 5.6E-02 100 0% 

NOTES: 

ZlResidenlial-CT Risk CaIc.xIs 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL. SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (mdkg/d)= (Cs’lR’CF*Fl*EF*ED)/(BWAT) 
ILCR = CDI”CSFo 

HQ = CDIIRfDo 

Older 
LKUIW 
cs cs 
cs CS 
cs cs 
cs cs 
cs cs 
cs cs 
100 100 

0.000001 0.000001 
1 1 

350 350 
15 9 
70 37 

25550 25550 
5475 3285 

young 
mikd 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

0.000001 

CDI Chronic daily intake (m@gJd) 
ILCR Incremental lifetime cancer risk 
CSFo 

HQ 
RrnO 

CS 
IR 
CF 
FI 
EF 
ED 

Oral cancer slope factor (i/(mg/kg/d)) 
Hazard quotient 
Oral referenu, dose (me/kg/d) 
Concentration of chemical in soil @g/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (dlyr) 
EXIXXU~~ Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

350 
6 
15 

25550 
2190 

EW 
ATc 
ATn 

CSFo RrnO 
ILCR 

5.lE-07 
2.4E-07 
2.1E-08 
4.3E-10 
5.4E-08 
2.8&09 
3.4&08 

3.4~~06 
_. 
_. 
_. 

._ 

Older 

F x 
5.8807 
2.7E-07 
2.4E-08 
4.9E-10 
6.2b08 
3.2E-09 
3.9E-08 

3.8E-06 

% Contrib. 
rotal 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.8% 

_. 

79.6% 
. . 
-. 

Id 
-4 
M 
6.5E-07 
2.9E-07 
2.6E-0’7 
5.2E-07 
6.6E-07 
3.4E-01 
4.1 E-07 
3 1 E-02 
2.OE-05 
3.8E.06 
5.OE-05 
4.7B04 
5.8E.02 
6.2E-04 
2.78-04 

x contrit 
HI 

.” 

.- 

._ 
9.3% 
19.7% 
1.1% 
5.0% 
35% 

57 3% 
. . 

4.1% 

T 
I” 
b 

Child 
uol 

l- -k 
e 
3.2806 
1.4E-06 
1.3~.06 
2.6C06 
3.2806 
1.7E-06 
2.OE-06 
1.5G01 
9.8E-05 
1.9E-05 
2.5E-04 
2.3E-03 
2.8E-01 
3.1 E-03 
1.4E-03 

ncarcino 

HQ 

1.5E-01 
3,3E-01 
1.9E.02 
8.3E-02 
5.8E.02 
9.5E-01 

6.8E-02 

kz 0 
HI 

. . 

. . 

. . 
9.3% 
19.7% 
1 1% 
5.0% 
3.5% 
57.3% 

_. 

4.1% 

100.0% 

YOL 
“S 

% > contri 
T otal ILC 

K N 
--Ei-- 
(mgikg/d) 

3.4E.07 
1.5E-07 
t.4E.07 
2 7E-07 
3.5807 
1.8E-07 
2.2807 
1.7E-02 
l.OE-05 
Z.OE-06 
2.7E-05 
2.5E-04 
3 1 E-02 
3.3E.04 
1.5E.04 

. . 

._ . . 

~ 

t.7E-02 9.3% 
3.5802 19.7% 
Z.OE-03 1.1% 
8.8b03 5.0% 
6.2E-03 3.5% 
l.OE-01 57.3% 

7.3E-03 4.1% 

Ii,: 1.8E.01 100.0% 

lcsrcinogi 

-!s- 
.- 

._ 

.- 

._ 
3.tE-02 
6.6E-02 
3.8E.03 
t.7E.02 
1 ZE-02 
t.9E-01 

.- 
,.4E-02 

-EE-- 
(mg/kg!d) 

7.3E.08 
3.2E.08 
2.9E-08 
5.9E.08 
7.4E-08 
3.8808 
4.7808 
3.5E-03 
2.2806 
4.3E-07 
5.7E-06 
5.3E-05 
6.5E-03 
7.1E.05 
3.1E-05 

6 Cantrib 
‘otal ILCF 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
01% 
0.8% 

._ 
79.6% 

__ 

. . 

CDI 
0 

8.3B08 
3.7E-08 
3.3E-08 
6.7G08 
8.4~~08 
4.3E-08 
5.3E-08 
4.OE.03 
2.5E.06 
4.9E-07 
8.5&06 
6.OE-05 
7.4E-03 
&OE-05 
3.5&05 

_. 
_. 
. . 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.8% 

CJ 
(mglkg) 

0.25 
0.11 
0.1 
0.2 

0.25285 
0.13 
0.18 

12046.95 
7.64 
1.48 

19.37 
180.65 

22276.88 
240.69 
105.93 

. . 

. . 

. . 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Indeno(l.2.3-cd)pyrene 

HI: 3.4E-01 100.0% otal ILCR 1.6E-05 100.0% HI: ,.7E+Oa 

L- 

79.6% 

. . 
-. 
_. 
_. 

2,tE-05 -- 
Z.OE-04 -- 
2.4B02 -- 
2.6E-04 .- 
t.ZE-04 -- 

NA 0.3 
NA NA 
NA 0.02 

iota1 ILCR: 
I 

4.8B06 100.0% Total ILCR: 4.2B06 100.0% 

22Residential.RME Rink Calcxls 
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ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL. SITE 22 
CENTRALTENDENCY 
POTENTIALCARCINOGENICAND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (m$k$d)= (Cs*lR’CF*Fl*EF’ED)/(BwAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Older 
A!m child 

Young 
salila 

cs (Chemical Specific) 
cs 
cs 
CS 
cs 
cs 
100 

0.000001 
1 

234 
6 
16 

25550 
2190 

CDI Chronic daily intake (mgIk$d) cs cs 
ILCR Incremental lifetime cancer risk CS cs 
CSFo Oral cancer slope factor (l/(m$k$d)) cs CS 

HP Hazard quotient cs cs 
RrnO Oral reference dose Im&afd) cs cs 
CS Concentration of c&&i&in ioil (@kg) cs cs 
IR Ingestion Rate (m$d) 50 50 
CF Conversion factor (k$mg) 0.000001 0.000001 
FI Fraction of soil ingested from site 1 1 
EF Exposure Frequency (d/yr) 234 234 
ED Exposure Duration (yn) 15 9 
BW Body weight (kg) 70 37 
ATc Averaging time, carcinogens (d) 25550 25550 
ATn Averaging lime. noncarcinogens (d) 5475 3205 

Tiii 

, 

car s r 
04 

a T 
1.7E-07 
7.9B06 
7.2B09 
1.4E-IO 
I.&08 
9.3E-10 
1 IE-06 

l.lE-06 

.- 
__ 

5.5E-03 
l.ZE-02 
6.8&04 
3.OE-03 
Z.lE-03 
3.4B02 

._ 

2.4E-03 t 

7 
contnt 

-!s- 
_. 
.” 
._ 

9.3% 
19.7% 
1.1% 
5.0% 
3.5% 
67.3% 

4.1% 

d 
CDI 
m 
Z.ZE-07 
9.5E.08 
8.7E.08 
1.7E-07 
2.2807 
i.lE-07 
1.4E.07 
1 .OE-02 
6.6E.06 
1.3E.06 
1.7E.05 
1.6E-04 
1.9E.02 
2.1E.04 
9.2E.05 

carcinoge 

H(1 

. . 

. . 

. . 

l.OE-02 
2.2E.02 
1.3E-03 
ME-03 
3.9503 
6.4E-02 

. . 

4.6E-03 

(Contrib 
HI 

_. 

_. 
9.3% 
19.7% 
1.1% 
5.0% 
3.5% 
57.3% 

. . 
4.1% 

HI: l.lE-01 100.0% 

-c%zi 
,tal 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.6% 

79.6% 
_. 
._ 
._ 
. . 
_. 
. . 

Older ( 
_Carcinogens , : 

ILCR 

1.9E.07 
6.9E-08 
8.lE-09 
1.6E-10 
Z.lE-06 
l.lE-09 
1.3E-06 

% Contnb. 
Total ILCR 

12.2% 
5.6% 
0.5% 
0.0% 
,.3% 
0.1% 
0.8% 

i;- 
% 
T( 

t 

‘a CO”t!lb 
‘0181 ILCF 

12.2% 
5.6% 
0.5% 
0.0% 
1.3% 
0.1% 
0.8% 

79.6% 

._ 

(m$k$d) 

l.lE-07 
5.0&06 
4.6b08 
9.2E-08 
,.2E-07 
6.OE.06 
7.3&06 
5.5E-03 
3.5E.06 
6.8E.07 
8.9E-06 
8.3B05 
l.OE-02 
l.lE-04 
4.9E-05 

CDI 
(m$k$d) 

2.8E-06 
l .ZE-08 
l.lE-08 
2.2E-06 
2.8E-08 
1.4E-08 
1.8E-06 
1.3E-03 
6.5E-07 
1 6E-07 
2.2G06 
Z.OE-05 
2.5G03 
2.7E-05 
1.2E-05 

HI 

9.3% 
19.7% 
1.1% 
5.0% 
3.5% 

57.3% 

4.1% 

CSFo 
pJlkJ& 

7 
7.3 

0.73 
0.0073 

0.73 
0.073 
0.73 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

Rrn0 CDI 
ng/k$d) (m$k$d) 

NA 2.5&06 
NA l.lE-06 
NA 9.8E-09 
NA 2.OE.08 
NA 2.5E.08 
NA 1.3E.06 

1.3E-06 79.6% 

. . 

n-Nilroso-di-n-pmpylamine 

Senzo(b)Auoranthene 
Senzo(k)Ruoanthene 
Indeno(l,2,3-cd)pyrene 

“, d ILCR 

9.2E-08 6.4E-07 -I-- 4.OE.06 2.9B07 
3.7E.08 2.7E-08 
7.3&06 5.3E-10 
9.3E-06 6.6E-08 
4.8E-06 3.5E.09 
5.9E.08 4.3B06 
4.4E-03 - 
2.8E-06 4.2806 
5.4&O? - 
7.lE.08 - 
6.6E.05 .- 
6.2E-03 -. 

(mgkg) 

0.25 
0.11 
0.1 
0.2 

0.25285 
0.13 
0.16 

12046.95 
7.64 
1.48 

19.37 
160.65 

4.3E~07 .- 
8.5E.07 _. 
l.iE-06 - 

5.lE.02 5.lE.02 
3,3E-05 l.lE-01 
6.3&06 6.3E-03 
8.3b05 2.8B02 
7 7E-04 1.9E-02 
9.5E.02 3.2E.01 
l.OE-03 -- 
4 5E-04 2.3E.02 

0.0003 7.5B07 
0.001 1x-07 
0.003 1.9E.OS 
0.04 1.&E-05 
0.3 2.28-03 
NA 2.4&05 

0.02 1 .OE-05 

Copper 
IkOll 
Lead 
Manganese 

22276.66 
240.69 8.6E-05 - 

3.9E.05 - 
I 

otat ILCR 5.3E-06 100.0% 

105.93 
I 

Total ILCR: 1.6E.06 100.0% I I Total ILCR: 1.4E-06 100.0% 

ZZResidential-CT Risk Cakxls 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARlO 
DERMAL CONTACT WTH SURFACE SOIL _ SlTE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN. VIRGINIA 

DAD (mg,kg,d)= (Cs’CF’AF”ABS”A’EF”ED)/(B~A~ 
LCR = CDI’CSM 

HQ = CDliRDd 

Older 
FLalamu 

DAD 
ILCR 
CSFo 

HO 
RrnO 
CS 
CF 
AF 

ABS 
A 

EF 
ED 
BW 
ATc 
AT” 

Aduu 
CS 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 

child 
CS 

cmi- cs (Chemical SpecW 
CS 
cs 
CS 
cs 
cs 

1.00E-@3 

Dermally absorbed dose (ma/kg/d) 
InCremental lifetime cancer dsk 
Oral cancer slope factor (Il(mgikgld)) 
Hazard quotient 
01, ~ference dose (mg,kg,d) 

cs 
CS 
cs 
cs 
cs 

,.OOE-06 
Concentration of chemical in soil @g/kg) 
CO”“erSlOn fa*or(kghg) 
Soil lo skin adherence factor (mg/cm&?vent) 
Absorption fraction 
Skin surface wea wailable for contact (cm2) 
Exposure Frequency (d,yr, 
Exposure Duration (yn) 
Body weight (kg) 
Averaging time. caarcinogens (d) 
Averaging time. noncarcinogens (d) 

cs cs 
3,925 
350 

9 
37 

25.560 
3285 

cs 
5,300 
350 

2.005 
350 

15 
70 

25550 
5475 

6 
15 

2i90 

-r 
“‘nogen 

B 

5.4B06 

. . 

. . 
WE-O+ 

. . 

._ 

/ 
; Conbib 
eta, ILCF 

47.6% 

62.4% 

. . 

. . 

DAD 
(mg/kg/d! 
1.8~.06 
SOE-07 
7.3807 
1.5E.06 
1.8E.06 
9.4E.07 
l .ZE-06 
8.7B03 
l.BE-05 
l.lE-06 
1.4E-05 
1.3E-04 
1.6E.02 
,.7E-04 
7.7E-05 

lrcinoger 

ILCR 

4.68-06 

. . 

. . 

“. 

;;I 
% 
T 

~ 
9.6E-06 100.0% 

6.OE-06 
. . 

. . 

. . 

OW 

rGiE 
eta, lLCF 

47.6% 

52.4% 

. . 

I 
Vo Conbib. 

HI 

. . 

4.6% 
6.6% 
2.3% 
49.4% 
0.6% 
28.4% 

8.1% 

100.0% 

DAD 
w 
2.7B07 
l .ZE-07 
l.lE-07 
2.2E-07 
2.W07 
1.4E.07 
,.8E-07 
l.JE-03 
2.7~.OB 
1.6E.07 
2.1~~06 
Z.OE-05 
2.4E-03 
2.6E.05 
l.ZE-05 

Otal 

--?--- arclnoQe 

& 

3.8E-06 

4.2E-06 

YOUI - 

Contril 
ltal ILC - 
47.6% 

52.4% 

1oo.o% - 

- 
-GG 
HI 

. . 

. . 

4.6% 
6.6% 
2.3% 

49.4% 
0.6% 

26.4% 

8.1% 

-l- 
?- 100.0% - 

>hiU \d”I 

? / 

--7-- m 

HQ 

4,4E-02 
6.2E-02 
Z.lE-02 
4.7E-01 
5.5E-03 
2.7E-01 

7.7E.02 

b Conlrib 

nl 
I 

. . 
4.6% 
66% 
2.3% 
49.4% 
0.6% 
28.4% 

._ 
8.1% 

DAD 
B 
3 3E-07 
1.4E-07 
,.3E-07 
2.6G07 
3.3E-07 
,.7E-07 
2.1E-07 
1.6E-03 
3.2E-06 
,.9E-07 
2.5E.06 
2.4E.05 
2.9E.03 
3 1E-05 
1.4E-05 

otal lLCR 

“Ml 

d 
B 
2.5E.06 
l.lE-06 
1 .OE-OB 
Z.OE-06 
2.6E-06 
1.3E-06 
1 6E-06 
l.ZE-02 
2.5605 
,.5E-06 
Z.OE-05 
I.E.04 
2.3E-02 
2.4B04 
l.lE-04 

. 

. . 

6 IE-02 
6.7E.02 
3.OE.02 
6.6E-01 
7.7E-03 
3x-01 

l.lE-01 

HI. 1.3f++00 

0.25 
0.11 
0.1 
0.2 

0.25265 
0.13 
0.m 

12046.95 
7.64 
1.48 

19.37 
160.65 

22276.66 
240.69 
105.93 

ASS _ 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.01 

0.032 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

- 

- 
3.2E-06 - 
1.4E-06 - 
1.3E.06 - 
2.6E.06 - 
3.2806 . . 
1.7E-96 - 
2.,E-06 - 
,.5E-02 7.7E-02 

! 
3.1505 ,.lE-01 
l.BE-06 3.6~.02 
2.5E-05 6,3E-01 
2.3E-04 9.7E-03 
2.9E-02 4.6E-01 
3.,E-04 - 
I .4E-04 1 4E-01 

HI: 1.7E+OI 

Benzo(b)fluomnthene 
Benzo(k)fluoranlhene 
Indeno(i2.3.cd)pyrene 
Aluminum 
Arjenio 
Cadmium (soi 
Chromium 
Copper 
IrOn 
Lead 
M.WIQ?SneSe 

.6769474 0.000285 3.6E-06 
NA 0.00005 2.3E-07 
NA 0.00003 3.OE-06 
NA 0.024 2.6B05 
NA 0.06 3.5E-03 
NA NA 3.7E-05 
NA O.OO! 1 BE-05 

Total ILCR 

ZZRes~denliai-RME Risk Calc.xIs 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 22 
CENTRAL TENDENCY 
POTENTIAL CARClNOGENlC AND NONCARCINOGENIC RlSKS 
NAVAL WEAPONS STATlON YORKTOWN. YORKTOWN. V,RG,NlA 

DAD (mg,kg,d)= (Cs*CF*AF*ABS’A’EF’ED)/BWAT, 
ILCR = CD,%SFd 

HP = CDI/RM 

Older Young 
GhikJ 
cs (Chemical Specific) 

- 
DAD 
,LCR 

Aim c.w 
cs cs Dermally absodxzd dose (@kg/d) 

lnc~menlal lifetime cancer risk 
Oral came, slope fador (,,(m$kg,d)) 
Hazad quotient 
Oral reference dose (mg/kg,d) 
Concentration of chemical in soil (m-g/kg) 
Convembn fador(kg/mg) 
Soil lo skin adherence fador (mg/cmZ-event) 
Absorption fmdion 
Skin surface acea available for cantact (ax?) 
Exposure Frequency (dfyr) 
Exposure Duration (yn) 
Body w&h, (kg) 
Averaging time, cadnogsns (d) 
Awraging time. noncadn~gen~ (d) 

cs cs 
cs cs 
cs CS 
cs cs 
cs cs 

.OOE-08 l.OOE-Og 
0.2 0.2 
cs cs 

5,000 3.188 
234 234 
15 9 
70 37 

25550 25.550 
5475 3285 

cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
0.2 
CS 

1.745 

CSFo 
HCI 

RrnO 
CS 
CF 
AF 

ABS 
A 
EF 
ED 
BW 
ATc 

i34 
6 
15 

25,550 
2190 ATn 

T 7 zi z 

,LCR 

, 8.9E-07 

I 

‘. Conbib 
eta, ,LCf 

47.6% 

. . 

Is 
9 
T 

~ 
,.4E-06 100.0% 

7.6E.07 52.4% 

DAD 
@lykJg 

2.3E.07 
l.OE-07 
9.2B08 
1.8E-07 
2.3G07 
l.ZE-07 
1.5E-07 
1 IE-03 
2.2G06 
1.4E-07 
1.8E-06 
1.7E-05 
Z.OE-03 
2.21-05 
9.7E-06 

carcioog 

HQ 
-. 

. . 

5.5E-03 
7.9E.03 
2.7C03 
5.9802 
B.QE-04 
3.48-02 

@.7E-03 

DAD 
gggg. 
3.6B08 
f .SE-08 
,.4E-08 
2.8B08 
3.6E.08 
1.8E-08 
2.3B08 
1.7E.04 
JSE-07 
Z.lE-08 
2.8E.07 
2.6E.OB 
3.28-04 
3.4E.06 
,.5E-Q6 

otal ILCR 

OM, 
arcinoQel 15 

7 b Contrib 
,LCR T otal 

5.OE-07 47.6% 

. . 

. . 

_ 

5.51-07 52.4% 

. . 
. . . 

. . 

. . . . 
. . 

1 .OE-c-s 100.0% 

DAD 
m 
2.8B07 

:hild 
Nor 

T 
,.1E-07 
2.2G07 
2.8E-07 
1.4E-07 
i.SE-07 
1.3E.03 
2.7E-05 
1,6E-07 
2 lE-OB 
2.OE-05 
2.5E-03 
2.7E-05 
1.2E-05 

6.7E.03 
9.5E-03 
3.3E-03 
7.1E-02 
8.3E.04 
4.,E-02 

. . 
1 .ZE-02 

5 
K Contdb. 

nl 
. 

. . 

. . 

. . 

. . 

4.6% 
6.6% 
2.3% 

49.4% 
0.6% 
28.4% 

8 1% 

DAD 
pJ&g 

3 2s08 
1.4E-08 
1.3s08 
2.6E-08 
3 ZE-08 
,.7E-08 
Z.OE-08 
1.5E-04 
3.,E-07 
I.E.08 
2.5G07 
2.38-M 
2.6E-04 
31E-OB 
1.4~.06 

ot.4 ILCf 

arcinoge 
,LCR 

4.5B07 
. . 

7 contnt 
ml ILC 

47.6% 

TI 

~ 

4.9E-07 52.4% 

. . 

9.4E-07 100.0% 

Child 
- 

T DAD 
plyKJg 
3.7&07 
,.6E-07 
1.5E-07 
3.OE-07 
3.8607 
,.9E-07 
2.4E.07 
l.SE-03 
3.6806 
2.2E-07 
2.9806 
2.7E-05 
3.3E.03 
3.6E-05 
1.6E-05 

lcarcinog 

HQ 

. . 

. . 

9.0s.03 
1.3E.02 
4.4E.03 
9.6E.02 
l.lE.03 
5.5E.02 

,.6E-02 

COnfrit 
HI 

. . 

. . 

. . 
4.6% 
6.6% 
2.3% 

49.4% 
0.6% 

28.4% 
. . 

81% 

6 Conhib 

-A!!- 

4.6% 
6.6% 
2.3% 
49.4% 
0.6% 
28.4% 

8.1% 

HI: ,.9E-01 100.0% 

0.25 0.1 
0.11 0.1 
0.1 0.1 
0.2 0.1 

0.25285 0.1 
0.13 0.1 
0.16 0.1 

12M6.95 0.01 
7.64 0.032 
1.48 0.0, 

19.37 0.01 
160.65 0.01 

22276.88 0.01 
240.69 0.01 
105.93 0.0, 

CBFd 
f&l&g 

14 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.578947, 
NA 
NA 
NA 
NA 
NA 
NA 

ABS 

Cht-p”e 
Benro(b,“uoranthene 
Benro(k)8”omnthe”e 
Indeno(l,2,3-cd)pyrene 
Aluminum 
Al-S”iC 
Cadmium (roiQ 
ChC387i”El 
copper 
h-0” 
Lead 
Manganese 

HI: l.ZE-01 100.0% HI: 1.4s01 100.0% 

22Residential-CT Risk Ca,c.xls 
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CDI @rig/kg/d)= (Cw’lR*EF’ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter 
CDI 

ILCR 
CSFo 

HQ 
RfDo 
CW 
IR 
EF 
ED 
BW 
ATc 
ATn 

Chronicdaily intake (mg!kgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mgikg/d)) 
Hazard quotient 
Oral reference dose (mgkgld) 
Concentration of chemical in water (mg/L) 
ingestion Rata (L/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO _ SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

Lw4li 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
21 
70 

25550 
7665 

Older 

cl?ilsl 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
9 

37 
25550 
3205 

1.1.1;Trichloroethane 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 

CSFo 
e 

NA 
0.6 
NA 

0.0061 
0.091 

NA 
0.011 
0.73 

0.0073 
17 

0.11 
1.5 
NA 
NA 
NA 

p 
RfDo 

w 

0.1 
0.009 
0.009 
0.01 
0.03 
0.02 

0.006 
NA 
NA 

1.00003 
0.003 

0.0003 
0.07 
0.3 

0.02 

Young 

w 
cs (Chemical Speafic) 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
6 
15 

25550 
2190 

:mg/kg/d) 
l.ZE-06 
Z.OE-05 
3.8E-06 
4.5E-07 
6.6E-07 
1.8E-05 
1.2E.05 
2.3E-08 
2.3E-08 
1.9E-09 
l .ZE-06 
5.2E-0.3 
5.OE-06 
1.7E-04 
9.9G06 

otal ILCR 

Al 
lrcinogens 

1 % Contnb 

1.3E-05 100.0% HI: ZSE-02 100.0% 

Older 
Carcinogens 

CDI % Contrib 
:mg/icg/d) ILCR Total ILCF 

99E-07 _- .- 
1.6E-05 9.8E-06 96.4% 
3.lE-06 - -_ 
3.6E-07 2.2E-09 0.0% 
5.3E-07 4.9E-08 0.5% 
1.5E-05 - - 
9.7E-06 1.1E-07 1.1% 
<.QE-08 1.4E-08 0.1% 
1.9E-08 1.4E.10 0.0% 
1.5E-09 2.6E-08 0.3% 
9.4E-07 1 .OE-07 1 .O% 
4.2E-08 6.3E-08 0.6% 
4.OE-06 - - 
1.4E-04 - - 
&lE-06 - -- 

I I I I 
otal ILCR: l.OE-05 100.0% HI: 4.7E.02 100.0% 

hild 
Noncarcinogens 

CDI % Contnb 
@g/kg/d) HI1 HI 

7 7E-06 7.7E-05 0 2% 
1.3E-04 1.4E-02 30.2% 
2.4E-05 2.7E-03 5.7% 
2.8E-06 2.8E-04 0.6% 
4.1 E-06 1.4E-04 0.3% 
l.lE-04 5.7E-03 12.2% 
7.6E-05 1.3E-02 27.1% 
1.5E-07 - - 
1.5E-07 - .- 
l.ZE-06 3.9E-04 0.8% 
7.3E-06 2,4E-03 5.2% 
3.3E-07 l.lE-03 2.3% 
3 1 E-05 4.5E-04 1.0% 
l.lE-03 3.6E-03 7.7% 
6.3E-05 3.1 E-03 6.7% 

T np Child 
c 

-xi-- 
lg&@ 
l.QE-05 
3.1 E-04 
5.9E-05 
6.9E-06 
l.OE-05 
2.8E-04 
1.9E-04 
3.7E-07 
3.7E-07 
2.9E-08 
1.8E-05 
8.lE-07 
7.13E-05 
2.7E-03 
1.5E-04 

--Gi- 
w 
1.6E-06 
2.7E-05 
5lE-06 
5.9E-07 
8.8E-07 
2.4E-05 
1.6E-05 
3.1 E-08 
3.1E-08 
2.5E-09 
1.5E-06 
6.9E-08 
6.6E-06 
2.3E-04 
1.3E-05 

otal ILCf 

YOU1 
Ircinogal i;; 

% 7cGiz 
ILCR Tl 3tal ILC 

_. _. 

1.6E-05 96.4% 
_. 

3.6E.09 0.0% 
8.OE-08 0.5% 

._ 

1.8E-07 1.1% 

~ 

2.3E.06 0.1% 
2.3E-10 0.0% 
4.3E.06 0.3% 
1.7E-07 1.0% 
1 .OE-07 0.6% 

. . 
__ 

._ __ 

1 7E-05 100.0% 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO -SITE 22 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cw*lR*EF*ED)/(BWAT) 

ILCR = CDI%SFo 
HP = CDI/RfDo 

CDI 
ILCR 
CSFo 

HO 
RfDo 
CW 
IR 
EF 
ED 
BW 
ATc 
ATn 

Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kgld) 
Concentration of chemical in water (mg/l 
Ingestion Rate (L/d) 

Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Acetone 0.05206 NA 
l.l-Dichloroethene 0.85713 0.6 
l,P-Dichloroethene (total 0.16155 NA 
Chloroform 0.019 0.0061 
1,2-Dichloroethane 0.028 0.091 
l,l.l-Trichloroethane 0.76594 NA 
Trichloroethene 0.5119 0.011 
Benzo(a)anthracene 0.001 0.73 
Chrysene 0.001 0.0073 
Aldrin 0.00008 17 
RDX 0.04939 0.11 
Arsenic 0.00221 1.5 
Barium 0.21221 NA 
Iron 7.30702 NA 
Manganese 0.4231 NA 

A&u 
cs 
cs 
cs 
cs 
cs 

-) cs 
0.05 
40 
21 
70 

Older 
Q&f 

cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
9 

37 
25550 
3285 

RfDo 
l#kJhJ 

0.1 
0.009 
0.009 
0.01 
0.03 
0.02 

0.006 
NA 
NA 

3.00003 
0.003 

0.0003 
0.07 
0.3 

0.02 

-q-p& 

(m /k ld) ILCR Total ILCI 

1.2E-06 - -- 
2.OE-95 1.2E-05 96.4% 
3.8E-06 - - 
4.5E-07 2.7E-09 0.0% 
6.6E-07 6.OE-08 0.5% 
1.8E-05 - - 
1.2E-05 1.3E-97 1.1% 
2.3E-08 1.7E-08 0.1% 
2.3E-08 1.7E.10 0.0% 
1.9E-09 3.2E-08 0.3% 
1.2E-06 1.3E-97 1.0% 
5.2G08 7.8E-08 0.6% 
5.OE-C6 - -- 
1.7E-04 - - 
9.9E-06 - - 

t 
Noncarcinogens 

CDI % Contril: 
mglkgld) HP HI 

4.1 E-06 4.1 E-05 0.2% 
6.7E-05 7.5G03 30.2% 
1.3E-05 1.4E-03 5.7% 
1.5E-06 1.5E-04 0.6% 
2.2E-03 7.3E-05 0.3% 
6.OE-05 3.OE-03 12.2% 
4.OE-05 6.7E-03 27.1% 
7.8E-08 - -- 
7.8E-08 - - 
6.3E-09 2.lE-04 0.8% 
3.9E-06 1.3E-03 5.2% 
1.7E-07 5.8E-04 2.3% 
1.7E-05 2.4E-04 1 .O% 
5.7E-04 1.9E-03 7.7% 
3.3E-05 1.7E-03 6.7% 

1 .otal ILCR: 1.3E-05 100.0% HI: 2.5E-02 100.0% 

Young 

w 
CS (Chemical Specific) 
cs 
cs 
cs 
CS 
cs 

0.05 
40 
6 
15 

25550 
2190 

I. 

-_! 

T 

Older 

.m 

9.9E-07 - - 
1.6E-05 9.8GC6 96.4% 
3.1E-06 - - 
3.6E-07 2.2E-09 0.0% 
5.3E-07 4.9E-08 0.5% 
1.5E-05 - - 
9.7E-06 l.lE-07 1.1% 
1.9E-08 1.4E-08 0.1% 
1.9E-08 1.4E-10 0.0% 
1.5E09 2.6E-08 0.3% 
9.4E-07 1 .OE-07 1.0% 
4.2E-08 6.3E-08 0.6% 
4.OE-06 - - 
1.4E-04 - - 
8.1E-06 - - 

I I I I 

otal ILCR. l.OE-05 100.0% HI: 4.7E-02 100.0% 

hild 
Noncarcinogens 

CDI % Contrit 
‘mg/kg/d) HQ HI 

-r 

7.7E-06 7 7E-05 0.2% 
1.3E-04 1.4E-02 30.2% 
2.4E-05 2.7603 5.7% 
2.8E-06 2.8E-04 0.6% 
4.1 E-06 1.4E-04 0.3% 
l.lE-04 5.7E-03 12.2% 
7.6E-05 13E-02 27.1% 
1.5E-07 -- - 
1.5E-07 -” -- 
1.2E-08 3.9E-04 0.8% 
7.3E-06 2.4E-03 5.2% 
3.3E-07 1 .l E-03 2.3% 
3.1 E-05 4.5E-04 1 .O% 
l.lE-03 3.6E-03 7.7% 
6.3E-05 3.1E-03 6.7% 

Carcinoga 
CDI 

mglkgld) ILCR 

1.6E-06 - 
2.7E-05 1.6E-05 
5.1E-06 - 
5.9E-07 3.6E-09 
8.8E-97 8.OE-08 
2.4E-05 - 
1.6E-05 1.8E-07 
3.1 E-08 2.3E-08 
3.1E-08 2.3E-10 
2.5E-09 4.3E-08 
1.5E-06 1.7E-07 
6.9E-08 l.OE-07 
6.6E-06 - 
2.3E-04 - 
1.3E-05 - 

Contrit 

ltal ILC 

__ 

1.1% 
0.1% 
0.0% 
0.3% 
1 .O% 
0.6% 

Child 

Nor 
-El- 

mpJ& 

1.9E-05 
3.1E-04 
5.9E-05 
6.9E-C6 
1 .OE65 
2.8E-04 
1.9E-04 
3.7E-07 
3 7E-07 
2.9E-08 
1.8E-05 
8.lE-07 
7.8E-05 
2.7E-03 
1.5E-04 

1.9E-04 
3.5E-02 
6.6E-03 
6.9E-04 
3.4E-04 
1.4E-02 
3.1 E-02 

9.7E-04 
6.OE-03 
2.7G03 
l.iE-03 
8.9E-03 
7.7E-03 

HI: 1.2E-01 100.0% 

5 
) Contrit 

HI 

0.2% 
30.21 
5.7% 
0.6% 
0.3% 
12.2% 
27.1% 

0.8% 
5.2% 
2.3% 

1.0% 
7.7% 
6.7% 

1 

4 

NOTES: 
NA - Toxicity criterion not avaIlable 
- Not applicable. 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WITH GROUNDWATER IN BENEFICIAL USE SCENARIO - SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cw*CF*Kp*SA’EF*EfI?ET)/(&V’AT) 

ILCR = CDI’CSFo Adj CSF Adj = CSFlAD 
HP = CDIlRfDo Adj RID Adj = RfD’AD 

DAD Dermally absorbed dose (mglkgld) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (l/(mg/kg/d)) 

HQ Hazard quotient 
RfDo Oral reference dose (mgikg/d) 

SA Skin surface area available for contact (cm2 
EF Exposure frequency (d/yr) 
ED Exposure duration (yrs) 
ET Exposure time (hrs/day) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

A!&lI 
cs 
cs 
cs 
cs 
cs 

5,300 
40 
21 

70 
25550 
7665 

Older 

fud 
cs 
cs 
cs 
cs 
cs 

3,925 
40 
9 
1 

37 
25,550 
3,285 

Young 

sm!d 
CS (Chemical Specific) 
cs 
CS 
cs 
CS 

2,006 
40 
6 

15 
25,550 
2,190 

cw 
CF 
KP 
AD 

Concentration of chemical m water (mg/L) 
Conversion factor fUcm3I 
Dermal permeabili~ coefficient fun/hour) 
Adjustment for Absbrbed Dose 

cs cs CS 
l.OOE-03 l.OOE-03 J.OOE-03 

cs cs CS 
cs cs CS 

l,l-Dichloroethene 
1,2-Dichloroethene (rota 

1.2-Dichloroethane 
l.l,l-Trichloroethane 
Trichloroethene 
Eenzo(a)anthracane 

0.05206 
0.85713 
0.16155 

0.019 
0.028 

0.76594 
0.5119 
0.001 
0.001 

0.00008 
0.04939 
0.00221 
0.21221 
7.30702 
0.4231 

KP 
:mhour 

0.0015 
0.016 
0.01 

0.0089 
0.0053 
0.017 
0.016 
0.81 
0.81 

0.0016 
0.0015 
0.003 
0.003 
0.003 
0.003 

11 
CSFd 

plJ&g 

NA 
0.6 
NA 

0.0061 
0.11375 

NA 
0.01375 

NA 
NA 
34 

0.11 
1.578947 

NA 
NA 
NA 

RfDd 
l&$ 

0.08 
0.009 

0.0072 
0.01 

0.024 
0.016 

0.0048 
NA 
NA 

1.5E-0: 
0.003 

).OOOZ! 
0.07 
0.06 

0.001 

DAD 
mJ&g 

‘l.9E-07 
3.4E-05 
4.OE-06 
4.2E-07 
3.7E.07 
3.2E-05 
Z.OE-05 
2.OE-06 
Z.OE-06 
3.2E-10 
1.8E-07 
1.7E-08 
1.6E-06 
5.5E.05 
3.2Es06 

T otal ILCR 

b 

2.OE-05 98.2% 

2.6E-09 0.0% 
4.2E-08 0.2% 

2.8E-07 1.3% 
._ 

l.lE-08 0.1% 
Z.OE-08 0.1% 
2.6E-08 0.1% 

I I I 
Z.lE-05 100.0% HI’ 5.OE-021 100.0% 

UII 

iI 

6.5E-07 8.1E-06 0.0% 
l.lE-04 4.3E-02 25.4% 
1.3E-05 1 .QE-O3 3.7% 
1.4E-06 1.4E-04 0.3% 
1.2E-06 5.lE-05 0.1% 
1.1~~04 6.8E-03 13.6% 
6.8E-05 1.4E-02 28.5% 
6.7E-06 - - 
6.7E-06 - - 
l.lE-09 7.lE-05 0.1% 
6.lE-07 2.OE-04 0.4% 
5.5E-08 l.QE-04 0.4% 
5.3E.06 7.5E-05 0.2% 
1.8E-04 3.OE-03 6.1% 
l.lE-05 l.lE-02 21.2% 

----7 
DAD 
m 
1 .ZE-07 
2.OE-05 
2.4E-06 
2.5E-07 
Z.ZE-07 
l.$E-05 
1 .ZE-05 
l.ZE-06 
1 ZE-06 
1.9E-IO 
l.lE-07 
9.9E-09 
9SE-07 
3.3E-05 
1 .QE-06 

Otal ILCR 

Older 

1.2E-05 9’3.2% 

1.5E-09 -- 0.0% 
2.5E-08 0.2% 

-_ 

1.7E-07 1.3% 
_. 

. . 
, 3 5E-09 0.1% 
1.2E-08 0.1% 
1.6E-08 0.1% 

hlld 
Noncarcinogens 

DAD 1 % Contrib 
mg/kg/d) HQ HI 

9.lE-07 l.lE-05 0.0% 
1.6E-04 1.6E-02 25.4% 
1 9E-05 2.6E-03 3 7% 
Z.OE-06 2.0E-04 0.3% 
1.7E-06 7.2E-05 0.1% 
1.5E-04 9.56-03 13.6% 
9.5E-05 2.OE-02 28 5% 
9.4E-06 - - 
9.4E-06 - -- 
1.5E-09 9.9E-05 0.1% 
8.6E-07 2.9E-04 0.4% 
7.7E-08 2.7E-04 0.4% 
7.4E-06 l.lE-04 0.2% 
2.5E-04 4.2E-03 6.1% 
1.5E-05 1.5E-02 21.2% 

HI: 7.OE-02 100.0% 

YOU1 

DAD 
m 
9.8E-08 
1.7E-05 
2.OE-06 
Z.lE-07 
1 9E-07 
1.6E-05 
1 .OE-05 
l.OE-06 
l.OE-06 
1.6E-IO 
9.3E-08 
8.3E-09 
8.OE-07 
2.8E-05 
1.6E-06 

lrcinoge ns 
-f- 

% 

ILCR 

1 .OE-05 

1.3E-09 
2.lE-08 

-. 

1.4E-07 

5.5E-OS 
l.OE-08 
1.3E-08 

I Contril 
otai ILC 

98.2% 

0.0% 
0.2% 

1.3% 

0.1% 
0.1% 
0.1% 

1 

1 

- 
Y- Child 

Noncarcinogens 
DAD % Contrit 

mgikg/d) HQ HI 

l.lE-06 1.4E-05 0.0% 
2.OE-04 2.2E-02 25.4% 
2 4E-05 3.3E-03 3.7% 
2.5E-06 2.5E-04 0.3% 
2.2E-06 9.lE-05 0.1% 
1.9E-04 1.2E-02 13.6% 
1.2E-04 2 5E-02 28.5% 
1.2E-05 ._ -- 
l.ZE-05 - - 
1.9E-09 1.3E-04 0.1% 
I. 1 E-06 3.6E-04 0.4% 
9.7E-08 3.4E-04 0.4% 
9.3E-06 1.3E-04 0.2% 
3.2E-04 5.4E.03 6.1% 
1.9E-05 l.QE-02 21.2% 

HI: 8.8E-02 100.0% 

NOTES: 
NA _ Toxicity criterion not available. 
- Not applicable. 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO _ SITE 22 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (CW*CF*KP*SA*EF*ED*ET)/(BWAT) 

ILCR = CDI’CSFo Adj 
HQ = CDllRfDo Adj 

CSF Adj = CSF/AD 
RfD Adj = RfD’AD 

DAD 
ILCR 

Denally absorbed dose (mgikg/d) 
Incremental lifetime cancer risk 

Older 

Ad!d@!zald 
cs cs 
cs cs 

Glkl- 
CS (Chemical Specific) 
cs 
cs 
cs 
cs 

1.745 
40 
6 

CSFo 
HQ 

RrnO 
SA 
EF 
ED 
ET 
BW 

Oral Cancer slope factor (l/(mg/kg/d)) cs CS 
Hazard quotient cs cs 
Oral reference dose (mgRg,d) cs cs 
Skin surface area available for contact (cmz) 5,000 3.188 
Exposure frequency (d/yr) 40 40 
Exposure duration (yrs) 21 9 
Exposure time (hrs/day) 1 1 
Body weight (kg) 70 37 15 

25.550 ATc 
AT” 
CW 

Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 

25550 25,550 
7665 3,285 
cs cs 

2,190 
cs 

CF 

KP 
AD 

Conversion factor (Uun3) l.OOE-03 l.OOE-03 l.OOE-03 
Dermal peneability coetficient (cmlhour) cs cs cs 
Adjustment for Absorbed Dose cs cs cs 

Acetone 0.05206 
l.l-Dichloroethene 0.85713 
1,BDichloroethene (total 0.16155 
Chlomfom, 0.019 
1,2-Dichlomethane 0.028 
l.l.l.Trichlometha”e 0.76594 
Trichloroethene 0.5119 
Benzo(a)a”thrace”e 0.001 
Chrysene 0.001 
Aldti” 0.00008 
RDX 0.04939 
Arsenic 0.00221 
Barium 0.21221 
IrOn 7.30702 
Manganese 0.4231 

CSFd 
m 

NA 
0.6 
NA 

0.00-31 
0.11375 

NA 
0.01375 

NA 
NA 
34 

0.11 
.5789474 

NA 
NA 
NA 

l- 

RfDd 
m 

0.08 
o.ws 

0.0072 
0.01 

0.024 
0.016 

0.0048 
NA 
NA 

.000011 
0.003 

‘.000281 
0.07 
0.06 

0.001 

1 
lrcinogel I- 

9, b Contrib 
ILCR T otal ILCf 

t.SE-05 98.2% 

2.4E-09 0.0% 
4.OE-08 0.2% 

2.6E~07 1.3% 

~ 

-. 

l.OE-08 0.1% 
l.SE-08 01% 
2.56-08 0.1% 

__ 
._ 

Z.OE-05 100.0% 

DAD 
m!Jk& 
8.5E.08 
1.5E-05 
<.8E-06 
1.8E-07 
1.6E-07 
1.4E-05 
S.OE-06 
8.9E-07 
8.9E-07 
1.4E-10 
8.1E-08 
7.2509 
7.OE.07 
2.4E-05 
1.4E-06 

ntai ILCI 

YOU1 Child 
lrcinoge nr 

% b Contrit 
ILCR T * 

SOE-06 98.2% 
. . 

t.lE-09 0 0% 
1.8E-08 0.2% 

l.ZE-07 1.3% 

~ 

. . . . 

4.8E-09 0.1% 
8.9E-09 0.1% 
1 1 E-08 0.1% 

. . 

S.ZE-06 100.0% 

Older 
Carcinogens 

DAD i 1 % Conbib 

hild 
Noncarcinogens 

DAD % contrit 
:mg/kg/d) HQ HI 

DAD 
Q&ldJ 
1.8Em07 
3.2E-05 
3.8E-06 
4.OE-07 
3.5E.07 
3.1E.05 
l.SE-05 
l.SE-06 
l.SE-06 
3.OE-10 
1.7E-07 
I .6E-08 
1.5E-06 
5.1E-05 
3.OE-06 

Otal ILCR 

Noncarcinogens 
DAD 1 I % contrit 

lOI 

2- pJ&g 
1 .OE-OB 
1.7E-04 
Z.lE-05 
2.2E.06 
1.9E-06 
1.7E-04 
l.OE-04 
l.OE-05 
l.OE-05 
1.6E-09 
9.4E-07 
8.5E.08 
8.1E.06 
2.8E.04 
1.6E-05 

na HI 
l.ZE-05 0.0% 
l.SEe02 25.4% 
2.9B03 3.7% 
2.2E-04 0.3% 
7.9E.05 0.1% 
l.OE-02 13.6% 
2.2E-02 28.5% 

l.lE-04 
3.1 E-04 
3.OE-04 
l.ZE-04 
4.7E-03 
l.BE-02 

0.1% 
0.4% 
0.4% 
0.2% 
6.1% 

21.2% 

--ET-- W 7.6Ew02 100.0% 

Icarcino( 

KP 
cmihour 

0.0015 
0.016 
0.01 

0.0089 
0.0053 
0.017 
0.016 
0.81 
0.81 

0.0016 
0.0015 
0.003 
0.003 
0.003 
0.003 

HI: 4 7E-02 100.0% otal ILCR: l.OE-05 100.0% 

Parameter !J 

0 

0 

(mg/kg/d) HQ HI 

6.1E-07 7.8E-06 0.0% 
l.lE-04 l.ZE-02 25.4% 
1.3E-05 1.8Es03 3.7% 
1.3E-OB 1.3E-04 0.3% 
1.2E-06 4.8E-05 0.1% 
l.OE-04 6.4803 13.6% 
6.4Em05 1.3E-02 28.5% 
6.3E-06 - _- 
6.3Em06 - - 
l.OE.09 6.7505 0.1% 
5.8E-07 l.SE-04 0.4% 
5.2B08 1.8E-04 0.4% 
5.OE-06 7.1E.05 0.2% 
1.7E-04 2.9G03 6.1% 
9 9E-06 9.9E-03 21.2% 

7.4807 9.2E-@3 0.0% 
1.3E-04 1.4E-02 25.4% 
1.5E-05 2.1E-03 3.7% 
1.6E-06 1.6E-04 0.3% 
1.4E-08 5.8E-05 0.1% 
1.2E-04 7.7B03 13.6% 
7.7E-05 1.6E-02 28.5% 
7.6E-06 - - 
7.6C06 _. - 
1 ZE-09 8.1E-05 0.1% 
7.OE-07 2.3E.04 0.4% 
6.3E.08 2.2E-04 0.4% 
6.OE-06 8.6E-05 0.2% 
Z.lE-04 3.4E-03 6.1% 
1.2E.05 1.2E.02 21.2% 

I 

HI: 5.7E.02 100.0% 

NOTES: 
NA - Toxicity critefion not available. 
- Not applicable. 
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ADULT AND OLDER CHILO RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO -SITE 22 WELL 22GWO4 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AN0 NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

COI (mg/kg/d)= (Cw*lR*EF*ED)/(BwAT) 
ILCR = COI’CSFo 

HQ = COllRfOo 

Older Young 

w Q&! 

cs CS (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

0.05 0.05 
40 40 
9 6 

37 15 
25550 25550 
3285 2190 

tl.d!a 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
21 
70 

25550 
7665 

CDI Chronic daily intake (mg/kg/d) 
ILCR Incremental lifetime cancer risk 

CSFo Oral cancar slope factor (l/(mg/kg/d)) 

HQ Hazard quotient 
RfDo Oral reference dose (mg/kg/d) 

CW Concentration of chemical in water (mg/L) 
IR Ingestion Rata (L/d) 
EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 

ATc Averaging time, carcinogens(d) 
ATn Averaging time. noncarcinogens (d) 

CSFo 
fQng& 

NA 
0.6 
NA 
NA 

0.011 
0.11 

NA 
NA 

RfDo 
mJ/kJg 

0.1 
0.009 
0.009 
0.02 

0.006 
0.003 
0.07 
0.02 I T 

1 

HQ 

4.OE-04 
6.9E-02 
1.5E-02 
3.1 E-02 
7.3E-02 
1.3E-02 
5.9E-04 
3.OE-04 

s 
) Contrit 

HI 

0.2% 
34.0% 
7.4% 
7 5.3% 
36.0% 
6.6% 
0.3% 
0.1% 

:hild lild Oldel 

rcinogens 
% Contrlb -FE- 

:mg/kg/d 

3.4E-06 
5.3E-05 
1.2E-05 
5.3E-05 
3.8E-05 
3.4E-06 
3.5E-06 
5.1 E-07 

Ac 
rcinogens 

2 5E-05 100 0% 

--T 
COI 

mg/kg/d 

1.6E-05 
2.5E-04 
5.5E-05 
2.5E-04 
1.8E-04 
1 6E-05 
1.7E-05 
2.4E-06 

arcinoge 

ILCR 

3.2E-05 

4.1E-07 
3.8E-07 

__ 

iContrib 
otal ILCF 

__ 

97.6% 

N 
--ET 
mg/kg/d 

4.OE-05 
6.2E-04 
1.4E-04 
6 2E-04 
4.4E-04 
4.OE-05 
4.lE-05 
6.OE-06 

---7 
CDI 
:mgikg/d) 

2.6E-06 
4.OE-05 
8.7E-06 
4.OE-05 
2.8E-05 
2.6E-06 
2.7E-06 
3.9E-07 

otal ILCR 

( 
--ET- 
(mg/kg/d) 

2.1E-06 
3.2E-05 
7.OE-06 
3.2E-05 
2.3E-05 
2.1E.06 
2.2E-06 
3 1 E-07 

.otal 

Nancarcinogens 

COI I % Contrib 
“I /kg/d) HQ HI 

8.6E-06 8.6E-05 0.2% 
1.3E-04 1.5E-02 34.0% 
2.9E-05 3.2E-03 7.4% 

l----r 1.3E-04 6.7E-03 15.3% 
9.4E-05 1.6E-02 36.0% 
8.6E06 2.9E-03 66% 
8.8E-06 1.3E-04 0.3% 
1.3E-06 6.4E-05 0 1% 

2,OE-05 100 0% 

1.6E-04 0.2% 
2.8E-02 34.0% 
6.1E-03 7.4% 

1.3E-02 15.3% 
3.OE-02 36.0% 
5.4E-03 6.6% 
2.4E-04 0.3% 
1.2E-04 0.1% 

l,l-Oichloroethene 

l.l.l-Trichloroethane 
Trichloroethene 

HI: 2.OE-01 100 0% otal ILC 3 3E-05 100 0% HI 4.3E-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
- Not applicable. 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF GROUNDWATER IN BENEFlClAL USE SCENARlO - SITE 22 WELL 22GwO4 
CENTRALTENDENCY 
POTENTIAL CARClNOGENlC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cw*lR’EF*ED)/(Bv\rAT) 
ILCR = CDI’CSFo 

HC! = CDI/RfDo 

Older Young 

c!A!d u 
cs CS (Chemical SpecAc) 

CS cs 
CS cs 
CS cs 
cs cs 
cs cs 

0.05 0.05 
40 40 
9 6 

37 15 
25550 25550 
3285 2190 

A!&!lt 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
40 
21 
70 

25550 
7665 

CDI Chronic daily intake (mgIkg/d) 
ILCR lnuemental lifetime cancer risk 
CSFo Oral cancer slope factor (ll(mgkgld)) 

HQ Hazard quotient 
RrnO Oral reference dose (mg/kg/d) 
CW Concentration of chemical in water (mgR) 
IR Ingestion Rata (L/d) 
EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncartinogens (d) 

$ 
0.11 
1.7 

0.37 
1.7 
1.2 

0.11 
0.113 

0.0164 

CSFo 
I&&& 

NA 
0.6 
NA 
NA 

0.011 
0.11 
NA 
NA 

CDI 
w 

3.4E-03 
5.3E-05 
1.2E-05 
5.3E-05 
3.8E-05 
3.4E-06 
3.5E-06 
5.1 E-07 

arcinoge 

ILCR 
Contrit 
Ital ILC 

3.2E-05 97.6% 

4.lE-07 1.3% 
3.8E.07 1.2% 

Child 
7 
-Ei- 

&gg 

4.0E-05 
6.2E-04 
1.4E-04 
8.2E-04 
4.4E-04 
4.OE05 
4.1 E-05 
6.OE-06 

3.3E-05 100.0% HI: 

4.OE-04 
6.9Ea2 
1.5E-02 
3.lE-02 
7.3E-02 
1.3E-02 
5.9E.04 
3.OE-04 

Ill 

: I 

t Oldel 
Carcinogens 

CDI 1 % Contnb 

.,.- 
Noncarcinogens 

CDI 1 % Contrib 

1 ,l-Dichloroethene 
1,2-Dichloroethene (total) 
l.l,l-Trichloroethane 
Trichloroethene 

Is 
‘0 contrit 

HI 

0.2% 
34.0% 
7.4% 
153% 
36.0% 
6 6% 
0.3% 
0 1% 

( 
--Ei-- 
&v&kJ 

2.6E-06 
4.OE-05 
8.7E-06 
4.OE-05 
2.8E-05 
2.8E-06 
2.7E.08 
3.9E-07 

:mgrk Id ILCR Total ILCF 

2.1E-06 - - 
3.2Ea5 9.9E-05 97.6% 
7.OE-06 . . - 

l----r 3.2E-95 - - 
2.3E-05 2.5E-07 1.3% 
2 1 E-08 2.3E-07 1.2% 
2.2E-06 _. - 
3.lE-07 _. - 

HI: 8.2E-02 100.0% 
_I 
2 5E-05 100.0% otal ILCR. Z.OE-05 100.0% HI: 4.3E-02 100.0% 

NOTES: 
NA - Toxicity cnterion not available. 
- Not applicable. 

ZZResidenM-CT Risk Calcxls 



ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO _ SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mgbgld)= (Cw*CpKp*SA’EF’ED*ET)/(BWAT) 

ILCR = CDI’CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo AUj RfD Adj = RfD’AD 

Older 

DescriDtion Awml!d 
DAD Dermally absorbed dose (mg&g/d) cs CS 
ILCR Incremental lifetime cancer risk cs cs 
CSFo Oral cancer slope factor (ll(mgikgld)) cs cs 

Young 
mild 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 

2,006 
40 
6 

HQ 
RfDo 
SA 
EF 
ED 
ET 

Hazard quotient cs cs 
Oral reference dose (mgikg/d) cs cs 
Skin surface area available for contact (cm2 5,300 3,925 
Exposure frequency (dlyr) 40 40 
Exposure duration (yrs) 21 9 
Exposure time (hrs/day) 1 1 

BW Body weight (kg) 
ATc Averaging time, carcinogens(d) 
ATn Averaging time. noncarcinogens (d) 
CW Concentration of chemical in water (mg/L) 
CF Conversion factor (Ucm3) 
KD Dermal permeability coefficient (cmihour) 
Ab Adjust&It for Absbrbed Dose 

CSFd 
p!J&@ 1 

NA 
0.6 
NA 

0.0061 
0.11375 

NA 
0.01375 

NA 
NA 
34 

0.11 
1.578947 

NA 
NA 
NA 

70 37 15 
25550 25,550 25.550 
7665 3,285 2,190 

cs cs cs 
1 .OOE-03 1 .OOE-03 1 .OOE-03 

cs cs cs 
cs cs cs 

0.05206 
0.85713 
0.16155 

0.019 
0.028 

0.76594 
0.5119 
0.001 
0.001 

0.00008 
0.04939 
0.00221 
0.21221 
7.30702 
0.4231 

RfDd 
mJr!& 

0.08 
0.009 

0.0072 
0.01 

0.024 
0.016 

0.0048 
NA 
NA 

l.SE-OC 
0.003 

0.0002( 
0.07 
0.06 

0.001 

HQ 

1.4E-05 
2.2E-02 
3.3E-03 
2.5E-04 
9.1 E-05 
l.ZE-02 
2.5E-02 

._ 

1.3E-04 
3.6E-04 
3.4E-04 
1 3E-04 
5.4E-03 
1.9E-02 

Child ---x2 
Carcino ens 

% C&Z 

r” 
DAD 
nJi&g 
3.8E-08 
1.7E-05 
2.OE-06 
2 lE-07 
1.9E-07 
1.6E-05 
1 .OE-05 
1 .OE-06 
l.OE-06 
1.6E-10 
9.3E.08 
‘3.3E-09 
8.OE-07 
2.8E-05 
1.6E.06 

ca rclnoge 

ILCR 

1 OE-05 
_. 

1.3E-09 
2.lE-08 

1.4E-07 

i 

5.5E-09 
l.OE-OE 
1.3E-O@ 

__ 
_. 

Ital ILC 1 .l E-Oe 

Older lild 

DAD 
@ik!Jg 

l.QE-07 
3.4E-05 
4.OE-06 
4.2E-07 
3.7E-07 
3.2E-05 
2.OE-05 
Z.OE-06 
2.OE-06 
3.2E-10 
1.8E-07 
1.7E-08 
1.6E-06 
5.5E-05 
3.2Es06 

.otal c - 

Y-es-ii 
ml ILC 

98.2% 

0.0% 
0.2% 

1.3% 
._ 

0.1% 
0.1% 
0.1% 

__ 

e 
l.lE-06 
Z.OE-04 
2.4E-05 
2.5E-06 
2.2G06 
l.QE-04 
1.2E-04 
1.2E-05 
1.2E-05 
l.SE-OE 
l.iE-OE 
9.7E-OE 
9.3E-OE 
3.2E-01 
1.9E-0: 

%GE 
HI 

0.0% 
25.4% 
3.7% 
0.3% 
0.1% 
13.6% 
20.5% 

0.1% 
0.4% 
0.4% 
0.2% 
6.1% 

21.2% 

KP 
:mhour 

0.0015 
0.016 
0.01 

0.0089 
0.0053 
0.017 
0.016 
0.81 
0.81 

0.0016 
0.0015 
0.003 
0.003 
0.003 
0.003 

l.l-Dichloroethene 
1 .P-Dichloroethene (tot; 

1,2-Dichloroethane 
l,l.l-Trichloroethane 
Trichloroethane 
Benzo(a)anthracene 

2,lE-05 100.0% 

I 

, 

3 

1 

1.9E-05 2.6E-03 3 7% 
2.0E-06 2 OE-04 0.3% 
1 7E-06 7.2E-05 0.1% 
1.5E.04 9.5E-03 13.6% 
9.5E-05 2 OE-02 28.5% 
9.4E-06 - - 
9.4E-06 - __ 
1 5E.09 9.9E-05 0.1% 
8.6E-07 2 9E-04 0.4% 
7 7E-08 2.7E-04 0.4% 
7.4E-06 l.lE-04 0.2% 
2,5E-04 4 2E-03 6.1% 
1.5E.05 1.5E-02 21 2% 

2 5E-07 1.5E-09 0.0% 
2.2E-07 2.5E-08 0.2% 
l.QE-05 -- - 
1 2E-05 1.7E-07 1.3% 
1.2E-06 - - 
1.2E-06 - - 
i.QE-10 6.5E-09 0 1% 
l.lE-07 1.2E-08 0.1% 
Q.QE-09 1.6E-08 0.1% 
9.5E-07 -. - 
3.3E-05 -- - 
1.9E-06 __ -- 

I / 

otal ILCR: 1.3E-05 100.0% HI’ 7.OE-021 100.0% 

NOTES: 
NA _ Toxicity criterion not available. 
- Not applicable 
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ADULT AND OLDER CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
DERMAL CONTACT WlTH GROUNDWATER IN BENEFICIAL USE SCENARIO-SITE 22 WELL 22GWU4 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN. VIRGINIA 

DAD (mg/kg/d)= (CWCF*Kp’SA*EF*ED^ET)/(BW’AT) 

ILCR q CDI”CSFo Adj 
HQ = CDI/RfDo Adj 

CSF Adj = CSF/AD 
RfD Adj = RfD’AD 

Older 

MlJnGlu 
CS cs 

DescriDtion 
Dermally absorbed dose (me/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mgikg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (yn) 
Exposure time (hrslday) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (ma/L) 
Conversion factor fUcm3) 

Gbili 
cs (Chemical Specific) DAD 

ILCR 
CSFo 

HP 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

cs cs 
cs cs 

cs 
cs 

cs cs 
cs cs 

5,000 3.188 
40 40 
7.1 9 
1 1 

70 37 
25550 25,550 
7665 3,285 

cs 
cs 

1,745 
40 
6 

15 
25,550 
2,190 

cs CS cs 
l.OOE-03 l.OOE-03 l.OOE-03 

cs cs cs 
cs cs cs 

KP 
AD 

Dermal peneabili& eoeff&nt (cmfhour) 
Adjustment for Abswbed Dose 

l.l-Dichloroethene 
1.2-Dichloroethene (total 
l,l.l-Trichlomethane 

KP 
mour 1 

0.0015 
0.016 
0.01 

0.017 
0.016 

0.0015 
0.003 
0.003 1 

RfDd 
w 

0.08 
0.009 

0.0072 
0.016 

0.0048 
0.003 
0.07 

0.001 

: 

l- 

/ T 

l- Olden 
Carcinogens 

DAD 1 % Contrib 

hild 
Noncarcinogens 

DAD 1 1% Contrib 
-6 

DAD 
m 
3.9E-07 
6.4805 
8.7E.Ci3 
6.8E.05 
4.5805 
3.BE-07 
8.OE.07 
i .ZE-07 I 
Otal ILCF 1: - 

rcinoge 
ILCR 

Al: 

bContrib 
‘otal ILCf 

3.8E-05 88 3% 

6.2E-07 1.6% 
4.3Es08 0.1% 

- 
iziEii6 

) HQ 

- 
1.2E-01 

Z.BE-05 
3.BE-0.7 
6 6E-03 
2.3E-02 
5.1 E-02 
7.OE-04 
6.2E-05 
6 3E-04 

HI 
0.0% 

32.0% 
5.4% 

18.1% 
42.3% 
0.8% 
0.1% 
0.5% 

1oo.o/ --..A- I T, 

Noncarcinogens 
DAD 1 % Contrib DAD 

r@&J 
Z.lE-06 
3.5E-04 
4.7E-05 
3.7E-04 
2.4E-04 
Z.lE-06 
4.3E-06 
6.3E-07 

HI: 

DAD 
&/kcJg 
l.BE-07 
3.OE-05 
4.OE-08 
3.2E-05 
2.1 E-05 
1.8E.07 
3.7E.07 
5.4E-08 

L 

CSFd 
I(mglkg/d’ 

NA 
0.6 
NA 
NA 

0.01375 
0.11 
NA 
NA 

n! /d) HQ HI 

1.3E-06 1 8E-05 0.0% 
Z.lE-04 2.4E-02 32.0% 
2 9E-05 4 OE-03 5.4% 

-l---t 
2.3E-04 1.4E-02 18.1% 
1.5E-04 3.lE-02 42.3% 
,.3E-06 4.3E-04 0.6% 
2.7E-06 3.8E-05 0.1% 
3.BB07 3.BE-04 0.5% 

otal ILCR: Z.OE-05 100 0% 

I 

3.9E-05 0 
I I 

HI: 7.4E-021 100.0% 

NOTES: 
NA - Toxicity titerion not available. 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER. SITES 4,21. AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (my/kg/d)= (Cw*lR*ET*EF*ED)/(B\nSAT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter 
CDI 
ILCR 
CSFo 

HQ 
RfDo 
CW 
IR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Descriotion 
Chronicdaily intake (mgikgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mgikg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in water (mgll 
Ingestion Rate (L/hour) 
Exposure Time (hours/day) 
Exposure Frequency (d&r) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
15 
70 

25550 
5475 

Older 
mu 

cs 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
9 

37 
25550 
3265 

Young 

c&u 
cs (Chemical Speclflc) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
6 
15 

25550 
2190 

2.4~/2.6-Dinitrotoluene 
Amino-Dinitrotoluene 

NOTES: 

CW 

AE9!L 
0.0395 

0.00106 
0.00226 
0.02466 
0.01464 
0.00221 

NA - Toxicity criterion not available 
- Not applicable 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE WATER -SITES 4.21. AND 22 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN. VIRGINIA 

CDI (mg/kg/d)= (Cw*lR’ET*EF*ED)/(BW”AT) 
ILCR = CDI’CSFO 

HQ = CDllRfDo 

A!d!d!l 
cs 

Older Young 
Q&j 

cs (Chemical Specifc) 
cs 
cs 
cs 
cs 
cs 

0.05 
2.6 
40 
6 
15 

25550 
2190 

Parameter DeSCriDtiOn 
CDI Chronic daily intake (mglkgld) 

ILCR incremental lifetime cancer risk 
CSFo Oral cancer slope factor (ll(mglkyld)) 

HQ Hazard quotient 
RfDo Oral reference dose (mgikg/d) 
CW Concentration of chemical in water (mgn) 
IR Ingestion Rate (uhour) 
ET Exposure Time (hours/day) 
EF Exposure Frequency (dlyr) 
ED Exposure Duration (yrs) 
SW Body weight (kg) 
ATc Averaging time, carcinogens(d) 
ATn Averaging time, noncarcinogens (d) 

m 
cs 

cs 
cs 
cs 
CS 
cs 

0.05 
2.6 
40 
15 
70 

25550 
5475 

cs 
cs 
cs 
cs 
CS 

0.05 
2.6 
40 
9 

37 
25550 
3285 

2.4-/2.6-Dinitrotoluene 
Amino-Dinitrotoluene 

NOTES: 

T I Ad 
C arcinoger 

i 

% 
ILCR rota1 ILCF 

2.4E-08 6.4% 

__ 

1.2E-07 41.2% 
__ 

1.4E-07 50.4% 

-f- Older Child 
lcarcinog G-i! % 

HC? 

4.0E-04 I- 
l.lE-04 
7.7E-03 
1.7E-03 
7.4E-03 
1.5E-03 -L 
1.9E-02 100.0% 

k 
HI 

2.1% 
0.6% 

40.6% 
8.9% 

39.6% 
8.0% 

b 
-ET-- 
B 
8.OE-06 
2.2E-07 
4.6E-07 
5 OEa6 
3.OE-06 
4.5E-07 

CDI 
w 
3.8E-05 
1 .OE-66 
2.lE-06 
2.3E-05 
1.4E.05 
2.1E-06 

HP 

1.9E-03 
5.OEM 
3.6E-02 
7.8E-03 -L 3 5E.02 
7.OE-03 

HI: 8.8E-02 100.0% 

L 
> Contrib 

HI 

2.1% 
0.6% 

40.8% 
6.9% 

39.6% 
8.0% 

2.9E-07 100.0% 

8.4% 1.5E-05 7.6E-04 
- 4.lE-07 2.OE-04 
- 6.7E.07 1.5E-02 

41.2% 9.5E.66 3.2E-03 
- 5.6E.66 1.4E-02 

50.4% 8.5E-07 2.8E-03 

I 
5 4E-07 100.0% 

NA - Toxidty criterion not available 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) - FUTURE SCENARIO 
DERMAL CONTACT MTH SURFACE WATER. SITES 4.21. AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cw’CF’Kp*S~EF~~D*E~/[B~Ar) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RID Aclj = RfD*AD 

DAD 
ILCR 
CSFo 

HQ 
RfDO 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 

F- 

DescriDtion 
Denally absotied dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (ll(mgRgld)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (ye.) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Ucm3) 
Dermal wneabilitv coeRcient fcmlhour) 
Adj&ent for Absabed Dose 

CW KP CSFd RfDd 
Parameter (mg/L) (cm/hour) l/(mgkg/d (mglkgld) 

Bis(Z-ethylhexyl)phthalat 0.0395 0.033 0.025455 0.011 
2,4-/2,6Dinitrotoluene 0.00106 0.0037 NA 0.0002 
Amino-Dinitrotoluena 0.00226 0.0037 NA 0.000036 

NOTES: 
NA . Toxicity criterion not available. 
- Not applicable. 

Addlt 
cs 
CS 
cs 
cs 
cs 

5,300 
40 
15 
2.6 
70 

25550 
5475 
cs 

1 .OOE-03 
cs 
cs 

Olda 
!z?lild 

cs 
cs 
cs 
cs 
cs 

3,925 
40 
9 

2.6 
37 

25,550 
3285 
CS 

l.OOE.03 
cs 
cs 

Young 
.Lmd 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

2,006 
40 
6 

2.6 
15 

25.550 
2i90 
cs 

l.OOE-03 
cs 
cs 

Adult 
Carcinogens Noncarcinogens 

DAD % Contrib. DAD % contnt 
(mglkgld) ILCR Total ILCR (mg/kgld) HQ HI 

B.OE-06 1.5E-07 69.5% 2 8E-05 2.6E-03 7.9% 
1.8G08 - - 8.5E-08 4.2E-04 1.3% 

I I I I I 
rotal ILCR’ 2.2P07 100.0% ] HI: 3.2E-02 100.0% 

--d 
m 
5.1 E-06 
1.5&08 
3 2E-08 
1.4E-07 
1.7E-07 
2.6E-08 

Old 

+=?cxi 

l.SE-07 100.0% 

Child 
hlOn - --Eiif 
(mglkg/dl 

3.9E-05 
1.2E-07 
2.5&07 
1 IE-06 
1.3E-06 
2.OE-07 

HCI 
3.6E-03 
5.9E-04 
7 OE-03 
3.7E.04 
3 3E-02 
7.OE-04 

Young Child 
“S I Noncarcinoger 

% Contrib DAD 9 
otal ILC (mg/kg/d) HQ 

I 

1.3% 1.3E-08 - 
15.4% 2.7E-08 - 
0.8% 1,2E-07 4.3E-08 

73.0% 1.4Ew07 - 
1.5% 2.2E-08 3.4E-08 

69.5% 5.OE.05 4.5E-03 
-I I 1,5E-07 7.5E.04 

- 8.5% 

21.9% 

& 0 
HI 

7.9% 
1.3% 
15.4% 
0.8% 
73.0% 
1.5% 

I I I 1 I I 
HI: 4 5E-02 1000% 1 otal ILC i.6E-07 100.0% 1 HI: 5.7Ee02 100.0% 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARIO 
DERMAL CONTACT WlTH SURFACE WATER _ SITES 4.21, AND 22 
CENTRALTENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

DAD (mgkgld)= (CWCF’Kp’sA’EF’ED*ET)/(S~A~ 

ILCR = CDI’CSFo Adj CSF Adj = CSF/AD 
HQ = CDI/RfDo Adj RfD Adj = RID-AD 

DAD 
ILCR 
CSFo 

HQ 
RfDo 
SA 
EF 
ED 
ET 
BW 
ATc 
ATn 
CW 
CF 

KP 
AD 

Dsscriotion 
Denally absorLwd dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/&l/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface 8re8a available for contact (cm2) 
Exposure frequency (d/yr) 
Exposure duration (yrs) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time. noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion fador (Ucm3) 
Dermal permeability coefficient (cm/hour) 
Adjustment for Absorbed Dose 

c!dult 
cs 
cs 
cs 
cs 
cs 

5,300 
40 
15 

2.6 
70 

25550 
5475 
cs 

l.OOEe03 
cs 
cs 

Older Young 
c!Jlkf Gad 

cs cs (Chemical Specific) 
cs cs 
cs cs 
cs cs 
cs cs 

3,925 2.006 
40 40 
8 6 

2.6 2.6 
37 15 

25,550 25,550 
3265 2190 
cs cs 

l.OOE-03 l.OOE-03 
cs cs 
cs cs 

Parameter 

Bis(2-ethylhexyl)phthalat 

l-----i 2,4-/2,6-Dinitrotoluene 
Amino-Dinitrotoluene 
RDX 
Antimony 
Arsenic 

CW 1 KS / CSFd 1 
(m L) cm&r l/m /d 

0.0395 0.033 0.026455 
0.00106 0.0037 NA 
0.00226 0.0037 NA -l-t-l 0.02466 0.0015 0.11 
0.01464 0.003 NA 
0.00221 0.003 1.578947 

RfDd 
(mg/kg/d) 

0.011 
0.0002 

0.000036 
0.003 

0.00004 
0.000285 

NOTES’ 
NA - Toxicity criterion not available. 
- Not applicable 

Old’ 

DAD 
(mglkgld) 

6.0&06 
1.8E-08 
3.9E-08 
1.7E-07 
2.OE-07 
3.1E-Oil 

i-ml ILCR 

arcinoger 
ILCR 

1.5E-07 

/D Contrit 
Otal ILC 

69.5% 

15.4% 3.2E-08 -_ 
?.SE-08 0.8% ‘l.4E-07 1.6E-08 8.5% 

73.0% 1.7E-07 - Fi 4.8E-08 1.5% 2.6E-08 4.1E-08 21.9% 

3.2B02 100.0% Total ILCR: l.SE-07 100.0% 

Child Young Child 
Noncarcmogens Carcinogens Noncarcinogens 

DAD % Contrib. DAD % Contrib DAD % Contdb 
HO HI (mg/kgld) ILCR otal ILC (mg/kg/d) HO HI 

?.6E-03 I 7.9% 4.3&06 t l.lE-07 1 69.5% 5.OE-05 1 4.5E-03 7.9% 

lmgikg/d) 

3.9E-05 
1.2E-07 
2.5E-07 
1 lE-06 
1.3E-06 
Z.OE-07 

1 

;.SE-04 1.3% 1.3E-08 - - 1.5E-07 7.5E-04 1.3% 
7.OE.03 15.4% 2.7Ee08 - _. 3.2E-07 8.9E-03 15.4% 
3.7E.04 0.8% l.ZE-07 1.3E-08 6.5% 1.4E-06 4.7E-04 0.8% 
3.3E-02 73.0% 1.4E-07 - - 1.7E-06 4.2E-02 73.0% 
7.OE-04 1.5% 2.2E-08 3.4E-08 21.9% 2.5E-07 8.9E-04 1.5% 

HI: 
I I I I I I I 

4.5E-02 100.0% 1 otalILC 1.6E-07 100.0% 1 HI: 5.7E-02 100.0% 

1 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS). FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT - SITES 4.21, AND 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkg/d)= (Cs’lR’CF’FI*EF’ED)/(BWAT) 
ILCR = CDI’CSFo 

HQ = CDIlRfDo 

Older 
m 

Young 
child 
CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

0.000001 

Chronic daily intake (mglkgid) 
incremental lifetime cancer risk 
Oral cancer slope factor (l/(mglkgid)) 
Hazard quotient 
Oral reference dose (mg/kgId) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mgld) 
Conversion factor (kdmg) 
Fraction of soil ingested from site 
Exposure Frequency (d’yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

A!&u 
cs 
cs 

CS 
cs 
CS 
cs 
cs 
cs 
100 

0.000001 

CDI 
ILCR 
CSFo 

HP 
RrnO 
CS 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
AT” 

CS 
cs 
cs 
cs 
100 

0.000001 

40 40 40 
15 9 6 
70 37 15 

25550 25550 25550 
5475 3205 2190 

CSFo 
v+g&@ 

NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

RrnO 
p&pJ- 

1 
0.0004 
0.0003 
0.001 
0.003 

0.3 
0.02 

0.00007 
0.007 I T 

zit 

I 

CDI 
w 
7.8E-04 
5.4E-07 
4.4E.07 
5.5B08 
1 3E-06 
,.ZE-03 
9 6506 
1 7E-08 
1 9E-06 

‘OhI ILCF 

Older 
c - 

6.7E.07 

[ 

% Contnb. 
ILCR Total ILCR 

“. 
. . 

100.0% 

._ 

CDI 
mJdkJ& 

6.9E-04 
ii.t?E-07 
3.9E-07 
4.8E-08 
f .2E-06 
l.lE-03 
8.4E-06 
1.5E.08 
1.7E-06 

h 
---EC-- 
imglkgld) 

3.2&03 
2 ZE-06 
18E-06 
2.3E-07 
5.4E-06 
5.1E-03 
3.9E-05 
6.9E-08 
8.OE-M 

:arcinage 

HQ 
3.2E-03 
6.6E-03 
6.1 E-03 
2.3E-04 
1.8E-03 
1.7E-02 
2.OE-03 
Q.BE-04 
l.lE-03 

‘. Contrib 

-.!I!!- 
8.4% 
14.7% 
16.0% 
0.6% 
4.7% 
44.8% 
52% 
2 6% 
3.0”/0 

HI: 3.8E.02 100.0% 

HP 
6.1 E-03 
l.lE-02 
1.2E.02 
4.3E-04 
3.4E-03 
3 ZE-02 
3 7E-03 
1.9E-03 
2.2E-03 

-.-A 
% 
rotal ILCR 

__ 

100.0% 

_. 
. . 
.- 

:arcinogen 
ILCR 

5.9E-07 

-d 
B 
6.1 E-03 
4.2E-06 
3.5E-06 
4.3E.07 
1 .OE-05 
9,7E-03 
7.4E-05 
1.3E-07 
1.5E-05 

Contrib CDI 
HI m k d 

8.4% 2.6B03 1:;; 14.7% t.8E-06 
16.0% 1.5E-06 
0.6% 1.8E-07 
4.7% 4.3E-06 

44.8% 4.1 E-03 

CL 

0 
20470.32 

14.27 
11.68 
1.44 

34.33 
32592.85 

250.39 
0.44 

51.15 

Aluminum 
Antimony 
Arsenic 
Cadmium (soil) 
Chromium 
Iron 
Manganese 
Thallium 
Vanadium 

5.7B02 16.0% 
2.1 E-03 0.6% 
1.7E-02 4 7% 
1.6E-01 44 8-A 
1 8E-02 5.2% 52% 3.,E-05 

2.6% 5.5E.08 
3 0% 6 4E-06 

9.2E-03 2.6% 
l.lE-02 3.0% 

I 

2.2E.06 100.0% ] HI. 3.5E-01 100.0% 
I I 

HI- 7 2E.02 100.0% 1 otal ILCF 
I 

otal ILCR: 5.9E-07 1000% 

NOTES: 
NA . Toxicity criterion not available 
- Not applicable. 
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ADULT, OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS) _ FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SEDIMENT. SITES 4.21, AND 22 
CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Cs’lR’CF’FI^EF’ED)/(BW”AT) 
ILCR = CDI%SFo 

HQ = CDllRfDo 

100 

A!i!lll 

0.000001 

cs 

1 

cs 

40 

cs 

15 

cs 

70 

cs 

25550 

cs 

5475 

Older 

100 

ctbkl 

0.000001 

cs 

1 

cs 

40 

cs 

9 

cs 

37 

cs 

25550 

cs 

3285 

Young 
Gbil.d 
CS (Chemical Specific) 
CS 
cs 
cs 
cs 
cs 

CDI 
ILCR 
CSFo 

HQ 
Rrno 

CS 
IR 
CF 
FI 
EF 
ED 

- 
Chronic daily intake @g/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slops factor (I/(mqlkgId)) 
Hazard quotient 
Oral reference dose (mglkgd) 
Concentration of chemical in soil (mgkg) 
Ingestion Rate (mg/d) 
Conversion factor (k@mg) 
Fraction of soil ingested fmm site 
Expasure Frequency (dlyr) 
EXWSUR Duration fvrs) 

200 
0.000001 

40 
6 
15 

25550 
2190 

BW 
ATc 
ATn 

Bodyweight ‘. 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

CS 

-i!ww 
20470.32 

14.27 
11.68 
1.44 

34.33 
32592.85 

250.39 
0.44 
51.15 

CSFo 
w 

NA 
NA 
1.5 
NA 
NA 
NA 
NA 
NA 
NA 

RrnO 

c!!@sel 
1 

0.0004 
0.0003 
0.001 
0.003 

0.3 
0.02 

0.00007 
0.007 

-l- - 
-ET- 
&@iJ 
6.9E-04 
4.88-07 
3.9E-07 
4.8E-08 
l .ZE-05 
l.lE-03 
8.4E-@3 
1.5E-08 
,.7E-a6 

otal ILCR 

c 
---ET-- 
(mglkq’d) 

3.2B03 
2.2B06 
I .8E-06 
2.3807 
5.48-06 
5.1 E-03 
3.9B05 
6.9E.08 
B.OE-06 

catcinogr 

-EL 
3.2E-03 
5.6E-03 
B.lE-03 
2.3B04 
1.8E-03 
1.7E-02 
2.OE-03 
9.8E-04 
l.lE-03 

EGiz 0 

HI 
8.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.8% 
5.2% 
2.6% 
3.0% 

CDI 
t!e!eIa 
7.6B04 
5.4E-07 
4.4E-07 
5.5E-08 
i.3E-06 
1 .ZE-03 
9.5G06 
1.7E-08 
1.9E.06 

‘Obl ILCF 

Older 
:arcinogl 5”s 

% Conkib. 
~ Total ILCR 

. . 

6.7E-07 100.0% 
._ ._ 

_ 

.- . . 

. . _. 

. . 

Ch 

I 

ild 
----I 
--ET- 
pJpJ& 

6.,E-03 
4.2&06 
3.5E-06 
4.3B07 
I .OE-05 
9.7B03 
7.4E.05 
1.3E-07 
Z .5E-05 

carcinog 

HP 
6.1E-03 
l.lE-02 
l .ZE-02 
4.3E-04 
3.4B03 
3.2E-02 
3.76-03 
1.9E-03 
2.2E.03 

/ 
> contri 
HI 

8.4% 
14.7% 
16.0% 
0.6% 
4.7% 

44.8% 
5.2% 
26% 
3.0% 

CDI 
L!s!!!@ 
2.6B03 
1.8E-06 
1.5E.C6 
1,8E-07 
4.3806 
4.1E-03 
3.1E-05 
5.5E-08 
6.4E.06 

otal ILCf 

lrcinoge z- 
9 

ILCR T 

2.2E.06 

1 
2.2E.06 100.0% 

you 
L 

i-EGG , 
otal ILC 

100.0% 

.” 

Carcinoger 

ILCR 

Al 

% 
Total ILCR 

S.BE-07 100.0% 

b 

1 
HQ 
3.OE-02 
5.2E-02 
5.7B02 
2.lE.03 
1.7E-02 
l.SE-01 
1.8E-02 
9 2E-03 
l.lE-02 

-EEi- kiz 0 
HI 

8.4% 
14.7% 
16.0% 
0.6% 
4.7% 
44.8% 
5.2% 
2.6% 
3 .O% 

6.7B07 100.0% 

Aluminum 
Antimony 
Arsenic 

3.OE-02 
2.1E-05 
1.7E-05 
2.iE-06 
$.OE-05 
4.8E.02 
3.7E-04 
6.4E-07 
7.5E-05 

Cadmium (sail) 
Chmmium 
IrOn 
Manganese 
Thallium 
Vanadium 

HI: 3.8B02 100.0% HI: 7.2802 100.0% 

NOTES: 
NA - Toxicity criterion not available 
- Not applicable. 

22Residentlal.CT Risk Calc xb 

SDlng 



ADULT. OLDER CHILD, AND YOUNG CHILD RESIDENTS (AGES 1 TO 6 YEARS, FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT . SITES 4.21, AND 22 
REASONABLE MAXIMUM EXPOSVRE 
POTENTIAL CARClNOGENlC AND NONCARClNOGENlC RISKS 
NAVAL WEAPONS STATION YORKTOWN-YORKTOWN. “lRG,NlA 

DAD (mg,kg,d)= (Cs-CF.AF.ASS’SA*~F.E~~,~S~A~ 

ILCR = CIII’CSW 
HO = CDI/RtDd 

E?.ma& 
DAD 
ILCR 
CSFO 

HO 
RID0 

cs 
CF 
AF 

ASS 
SA 

EF 
ED 
SW 

ATG 
AT” 

am 
CS 
CS 
CS 
cs 
cs 

CAld 
cs 

ctlii 
CS (Chermcal Specific) 

cs 
CS 
CS 
CS 
cs 

l.OOE-06 

CS 
CS 
CS 
CS 
CS 

,.OOE-OS 
CS 

l.OOE-06 

CS 
5,300 

40 
15 
70 

25550 
5475 

CS 
3,925 

40 
9 

CS 
2.006 

40 
6 

37 
25.550 

15 
25.550 

3285 2190 

Cadmium (so!l) 
Chromium 
ICO” 
manganese 
Thallium 
Vanadium 

20470.32 
14.27 
11.58 
1 44 

34.33 
32592.86 

250.39 
0.44 

51.15 

NOTES. 

E 

0.01 
0.01 

0.032 
0.01 
0.01 
0.0, 

0.01 
0.01 
0.01 

ChiW 
Noncarcinogens 

Adu 

100.0% 

----T 
DAD 
@@gg 
1 7E.03 
1 ZE-OS 
S.lE-06 
1.2E-07 
2.8~~06 
2.7~.03 
2.1505 
3.7c08 
4.2806 

HQ 
8.5B03 
3.OE-02 
l.lE-02 
2.4503 
8.5802 
4.5E.02 
2 IE-02 
2.G03 
XOE-02 

-GE 
HI 

3.5% 
12.1% 
4.4% 

1.0% 
38.7% 
184% 
8.5% 
1.1% 

12.4% 

/ 7 

DAD 
B 

2.6BO4 
i .aE-07 
4.7~.07 
l.E-08 
4.337 
4.1E-04 
3.,E-06 
5.5E-09 
6.4E-07 

eta, lLCi 

Olde 

k I, CO”,rib. 
a 

. 
100.0% 

. 

. . 

. . 

hild 
-----KG 

DAD 
m9lk9lo) 

2.4B05 
,.7E-06 
4 3506 
,.7E-07 
4.OE-06 
?..8E-03 
2 9E-05 
5 l&O8 
5X-06 

lLCR 

. 
.” 

1 .OE-06 

lcarcinogt 

.HQ 

I.E.02 
4 1E-02 
1 5E-02 
3x-03 
1.E01 
WE-02 
2 9E-02 
3.7&03 
4.2602 

-- 
i. CO”,db. 

HI 

3.5% 
12.1% 
4.4% 
1.0% 

38.7% 
18.4% 
8 5% 
1.1% 

12.4% 

- , contnt 
eta, ILC 

. . 

100.0% 

. . 

. . 

. . 

E 

DAD 
(mglkgld) 
3 fE-04 
2.1E-07 
5.6E.07 

2.2E-08 
5.iE-07 
4.9B04 
3.7t06 
5 OE-09 
7.6s07 

-otal lLCR HI: 
- ti,: 2.5&01 100.0% 3.4E.01 100.0% 

22Resident,al-RME R,sk Calc.xk 



ADULT, OLDER CHILD. AND YOUNG CHILD RESIDENTS (AGES 1,-O 6 YEARS). FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT. SITES 4,21. AND 22 

CENTRAL TENDENCY 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. “lRG,N,A 

DAD (“,glkgld)= (Cs%F’AF’AES’SA’EF’ED)/(E~A~ 
ILCR = CDI’CSM 

HO = cDI/RM 

YO”“g 

mlu 
CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

f.OOE-06 

earamater 
DAD 

Adun 
cs 
CS 
CS 
cs 
CS 
CS 

l.OOE-06 
1 

cs 
5,300 

40 
15 
70 

25550 
8475 

!ui 
cs 
cs 
cs 
cs 
CS 
CS 

1 .OOE-06 

ILCR 
CSFo 

HO 
RfDO 

CS 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
AT” 

Oral reference doz.6 (mgkg,d) 
Concentmatio” of chemical I” soil (mg/kg) 
CO”“erslo” factor (kg/“@ 
Soil to ski” adhere”= fador (mg/c”x?-event) 
Absorption fmdio” 

Ski” surface area available for c~ntsd (u-Q) 
Exposure Frequency (d&r, 
Expxure Duration (yrs) 
Body weigh1 (kg) 

CS 

3.925 
40 
9 

37 
28,550 

cs 
2,006 

40 
6 
15 

25.550 
2190 

I 
ABS 

0.01 

0.01 
0.032 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

I I Ad” Okk 
!“S 
T 

% Contrib. 
Total ILCR 

--?--- rrclnoge 

x 

8.8B07 I 100.0% 

._ 

._ 

hiM 
Nor 

T- DAD 
J7JlkJJ 

2.4B03 
1.7E-OS 
4.3E-06 
1.7E-07 
4,OE-06 
3.8E-03 
.Z.BE-05 
5.,E-08 
5.8B06 

lcarcinogl 

~ 
HI: 3.4E-01 100.0% 

HQ I- 1 .ZE-02 
4 1 E-02 
1 SE-02 
3.3E-03 
l.JE-01 
6.3E-02 
2.9802 
3.7E-03 
4.2E.02 

6 Conbib 

HI 

3.5% 
12.1% 
4 4% 
1 .O% 

38.7% 
18.4% 
8.5% 
1.1% 

12.4% 

YOUI 
!“S 
-is 

T 
,rclnoge 

, co”bil 
ILCR T eta, ILC 

. . . . 

7.4E-07 100.0% 

_ 
7.4B07 100.0% 

Child 

TGJ=JFy 

XOE-03 ISE-02 3.5% 
2.1~.06 5.2E.02 12.1% 
5.5~~06 I.E.-02 4.4% 
2.,E-07 4.2E-03 1.0% 
5.OE.06 1.7E.01 38.7% l-----i 4.8b03 8.0E.02 18.4% 

3.7b0.5 3 7E-02 8.5% 
6.4E-08 4,6E-03 1.1% 
7SE-O+ 5.4E-02 12.406 

DAD 
B 

2.6E-04 
,.8E-07 
4.7E-07 
,.8E-08 
4.3b07 
4 lE-04 
3,lE.06 
5SE-09 
8 4s.07 

:arcinogenl 

ILCR 

l.OE-06 

(igk!gJ 
,.7E-03 
1.2~.06 
3.1E-OB 
1 2E-07 
2.8E.06 
2.71-03 

Z.lE-05 
3.7E.08 
4.2E-O+ 

carcinoge 

HQ 
8.51-03 

3.OE-02 
l.lE-02 
2.4E.03 
9.5802 
4X.02 

ZlE-02 
2.6E-03 
3.OE-02 

Contz 

HI 
3.5% 
12.1% 
4.4% 
1.0% 

38.7% 
18.4% 

8.5% 
1.1% 

12.4% 

DAD 
&&@ 

3.1E-04 
2.1E.07 
5.8807 
2.2&08 
5.1E.07 
4.9E-04 
3.71-w 
6.6E-09 
7.6E-07 

otal ILCR 

CS 

* 

20470.32 
14.27 
11.68 
t .44 

34.33 
32592.85 

280.39 

0.44 
51.15 

P.?am&?r 

Aluminum t 

HI: 4 3E.01 100.0% 

cadmium (soil) 
chromium 
IlO” 
Manganese 
Thallium 
Vanadium 

HI: 2.5E-01 100.0% 8.8E-07 100 0% 

NOTES: 
NA . Toticily cnteno” no, available 
- Not applicable. 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL _ SITE 4 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter 
CDI 
ILCR 
CSFo 
HQ 

RfDo 
cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Aluminum 
Arsenic 
Chromium 
Iron 

escnotron 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kgld)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mgld) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

Q.000001 
1 

250 
1 

70 
25550 

365 

NOTES: 
NA I Toxicity criterion not available. 
-- Not applicable. 

4/l 1100, 4Construction Worker Risk Calc.xls 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL - SITE 4 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARClNOGENlC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Construction 
Parameter: DescriDtion 

DAD Dermally absorbed dose (mg/kg/d) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (l/(mg/kg/d)) 
HQ Hazard quotient 

RfDo Oral reference dose (mg/kg/d) 
cs Concentration of chemical in soil (mglkg) 
CF Conversion factor (kglmg) 
AF Soil to skin adherence factor (mg/cm2-event) 

ABS Absorption fraction 
SA Skin surface area available for contact (cm2) 
EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATc Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

-c 
T= 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

1 .OOE-06 
1 

cs 
4,300 
250 

1 
70 

25550 
365 

arcinogens I Noncarcinoaens 
1 % Contrib. 1 DAD 

ILCR 1 Total ILCR ) (mglkgld) 
I I 

__ -- 3.3E-03 
1.9E-07 100.0% 8.5E-06 

-- -- 1.2E-05 
_- -- 9.6E-03 

1 Total ILCR: 1.9E-07 100.0% 1 Total HI: 6.OE-01 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

4/l I/00, 4Construction Worker Risk Calc.xls 
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CONSTRUCTION WORKERS _ FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL - SITE 4 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN _ YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Ca*RR*ET*EF*ED)I(BW*AT) 
Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 
HQ = CDllRfDi 

Construction 
Parameter 

CDI 
ILCR 
CSFi 
HQ 
RfDi 
Ca 

cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Descriotion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (l/(mg/kgld)) 
Hazard quotient 
Inhalation reference dose (mglkgld) 
Concentration of chemical in air as fugitive 

dusts (mglm3) 
Concentration of chemical in soil (mg/kg) 
Particulate emission factor (m3/kg) 
Respiration rate (m3/hr) 
Exposure time (hrsld) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Worker 
cs (Chemical Specific) 
CS 
cs 
cs 
CS 

CS 
CS 

1.32E+O9 
0.83 

8 
250 

1 
70 

25,550 
365 

CDI 
@wkM) 
5.6E-09 
4.4E-12 
2.OE-1’1 
1.6E-08 

7 

i 

_- -_ 
6.7E-11 7.6% 
8.2E-10 92.4% 

Total ILCR: 8.9E-10 100.0% Total HI: 

_- I _- 

NOTES: 
NA s Toxicity criterion not available. 
-- Not applicable. 

NI 
CDI 

(mglkdd) 
3.9E-07 
3.1 E-l 0 
1.4E-09 
l.iE-06 _- 

I 
-_ 

I 

4.4E-04 100.0% ] 

4/l l/00, 4Construction Worker Risk Calc.xls 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL-SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs*IR*CF*FI*EF*ED)I(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter 
CDI 
ILCR 
CSFo 
HQ 

RfDo 
cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Parameter 

Arsenic 

i 

Chromium 
iron 
Manganese 

NOTES: 

Descriotion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs 
O-w/kg) 

5.03 
14.47 

11504.97 
195.82 

Construction 
Workec 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

0.000001 
1 

250 
1 

70 
25550 

365 

CSFo RfDo 
Carcinogens Noncarcinogens 

CDI I % Contrib. 1 CDI 1 1% Contrib. 
l/(mg/kg/d) (mglkgld) (mglkgld) ILCR Total ILCR (mglkgld) HQ HI 

1.5 0.0003 3.4E-07 5.1 E-07 100.0% 2.4E-05 7.9E-02 24.0% 
NA 0.003 9.7E-07 -- -- 6.8E-05 2.3E-02 6.9% 
NA 0.3 7.7E-04 -- -_ 5.4E-02 1.8E-01 55.0% 
NA 0.02 1.3E-05 -- -- 9.2E-04 4.6E-02 14.0% 

I I I I I 

Total ILCR: 5.1 E-07 100.0% I Total HI: 3.3E-01 100.0% 

NA - Toxicity criterion not available. 
-- Not applicable. 

411 l/00, 21Construction Worker Risk Calc.xls 
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Parameter 
DAD 
ILCR 
CSFO 

HQ 
RfDo 
cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 

. . 
escriotlon 

Dermally absorbed dose (mglkgld) 
incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kglmg) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

I I I I 

Parameter 

Arsenic 
Chromium 
Iron 
Manganese 1 195.82 1 0.01 1 NA 1 

RfDd 
@-@g/4 
0.000285 
0.00003 

0.06 
0.001 

I I I I I 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

Construction 
Worker 

cs (Chemical Specific) 
CS 
cs 
cs 
cs 
CS 

1 .OOE-06 
1 

CS 
4,300 
250 

1 
70 

25550 
365 

CONSTRUCTIQN WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL - SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg/kgld)= (Cs*CF*AF*ABS*SA*EF*ED)I(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

3.9E-01 100.0% 

4/l 1100, 21Construction Worker Risk Calcxls 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL - SITE 21 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN ~ YORKTOWN, VIRGINIA 

CDI (mglkg/d)= (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Cs l (l/PEF) 

ILCR = CDI*CSFi 
HQ = CDllRfDi 

Parameter 
CDI 
ILCR 
CSFi 
HQ 
RfDi 
Ca 

cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

dusts (mglm3) 
Concentration of chemical in soil (rng/kg) 
Particulate emission factor (m3/kg) 
Respiration rate (rn3/hr) 
Exposure time (hrs/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Descriotion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Inhalation reference dose (mg/kg/d) 
Concentration of chemical in air as fugitive 

Parameter 

Arsenic 
Chromium 
Iron 
Manganese 

cs Ca CSFi 
OWW (m@W 1 I(mg/kg/d) 

5.03 3.8106E-09 15.1 
14.47 l.O962E-08 41 

11504.97 8.7159E-06 NA 
195.82 1.4835E-07 NA 

RfDi 
OwW4 

NA 3.5E-12 5.3E-11 11.3% 2.5E-10 -- -- 

0.00003 I .OE-1 1 4.2E-10 88.7% 7.lE-10 2.4E-05 3.4% 
NA 8.lE-09 -- -- 5.7E-07 _- -- 

0.0000143 1.4E-10 -- -- 9.6E-09 6.7E-04 96.6% 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

1.32E+O9 
0.83 

8 
250 

1 
70 

25,550 
365 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

Carcinogens Noncarcinogens 
CDI % Contrib. CDI % Contrib. 

O-WWd) ILCR Total ILCR (mglkgld) HQ HI 

Total ILCR: 4.7E-10 100.0% 1 Total HI: 7.OE-04 100.0% 

411 l/00, 21Construction Worker Risk Calc.xls 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SUBSURFACE SOIL - SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Cs*lR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter 
CDI 
ILCR 
CSFo 

HQ 
RfDo 
CS 
IR 
CF 
Fl 
EF 
ED 
BW 
ATc 
ATn 

Descnptron 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(rng/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs 
OWkg) 

11542.51 
14.47 
39.85 

54125.34 
1.35 

66.31 

CSFo 
I/(mg/kg/d) 

NA 
1.5 
NA 
NA 
NA 
NA 

Construction 
!7Y!aka 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
CS 
480 

0.000001 
1 

250 
1 

70 
25550 

365 

HQ 

5.4E-02 
2.3E-01 
6.2E-02 
8.5E-01 
9.1 E-02 
4.4E-02 

HI 

4.1% 
17.1% 
4.7% 
63.9% 
6.8% 
3.4% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

4/‘1 l/00. 22Construction Worker Risk Calc.xls 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL - SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mglkgld)= (Cs*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI’CSM 

HQ = CDllRfDd 

Parameter Description 
DAD Dermally absorbed dose (mglkgld) 
ILCR Incremental lifetime cancer risk 

Construction 
Worker 

cs (Chemical Specific) 
cs 

CSFo 
HQ 

RfDo 
CS 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 

Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kglmg) 
Soil to skin adherence factor (mglcm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

cs 
cs 
cs 
cs 

4 .OOE-06 
‘I 

cs 
4,300 
250 

1 
70 

25550 
365 

NOTES: 
NA p Toxicity criterion not available. 
-- Not applicable. 

I I 

Total ILCR: 4.4E-07 100.0% 

Noncarcinogens 
DAD 1 % Contrib. 

Total HI: 1.3E+OO 100.0% 

4/I I/00, 22Construction Worker Risk Calc.xls 
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CONSTRUCTION WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL- SITE 22 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Ca*RR*ET*EF*ED)I(BW*AT) 
Where: Ca = Cs * (IIPEF) 

ILCR = CDI’CSFi 
HQ = CDllRfDi 

Construction 
Parameter 

CDI 
ILCR 
CSFi 
HQ 
RfDi 
Ca 

i 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (I/(mglkg/d)) 
Hazard quotient 
Inhalation reference dose (mg/kg/d) 
Concentration of chemical in air as fugitive 

cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

dusts (mglm3) cs 
Concentration of chemical in soil (mglkg) cs 
Particulate emission factor (mYkg) 1.32E+09 
Respiration rate (mJ/hr) 0.83 
Exposure time (hrs/d) a 
Exposure Frequency (d/yr) 250 
Exposure Duration (yrs) 1 
Body weight (kg) 70 
Averaging time, carcinogens (d) 25,550 
Averaging time, noncarcinogens (d) 365 

Parameter 

Aluminum 
Arsenic 
Chromium 
Iron 
Thallium 
Vanadium 

I 

CS 
W$vd 

11542.51 
14.47 
39.85 

54125.34 
1.35 

66.31 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

RfDi 

O-WW) 

0.001 
NA 

0.00003 
NA 
NA 
NA 

!!ylxkx 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
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APPENDIX K.l 
ECOLOGICAL TOXICOLOGICAL PR.OFILES 



K.l-ECOLOGICAL TOXICOLOGICAL PROFILES 

ACETONE 

Acetone is a colorless, volatile liquid that has a sweetish odor (Hawley, 1987). It is considered the 
least toxic solvent in the industry. Acetone can be naturally occurring or manufactured artificially 
(Howard, 199 1). Acetone is used as a solvent in the production of lubricating oils, and as ,a chemical 
intermediate in the manufacturing of chloroform, pharmaceuticals, and pesticides. Acetone also is 
used to produce paints, varnishes, and lacquers (BEIA, 1989). 

Acetone may be released into the environment as stack emissions, fugitive emissions, and in 
wastewater in its production and use as a chemical intermediate and solvent. In addition to industrial 
releases, acetone is the product of the photodioxidation of some alkanes and alkenes found in urban 
air, and in releases from volcanos and forest fires (Howard, 1991). 

If released into water, acetone will most likely biodegrade. Acetone will also volatize. As a result 
of acetone’s volatile characteristics, bioconcentration in aquatic organisms and adsorption to 
sediment should not be significant (Howard, 1991 ). 

Released on soil, acetone will volatize with some leaching into soil. Acetone rapidly biodegrades 
in soils (Howard, 1991). 

Because of acetone’s ability to volatize, released into the atmosphere is the ultimate fate of acetone. 
In the atmosphere, acetone will undergo photolysis and react with photochemically produced 
hydroxyl radicals. The half-life of acetone ranges between 13 and 22 days with the longer half-life 
occurring in the winter months. This relatively long half-life allows for atmospheric dispersion of 
acetone. The primary removal process is wash out by rain (Howard, 1991) 

2-BUTANONE 

2-Butanone is used primarily as an industrial solvent. It is mainly used to manufacture gums, resins, 
nitrocellulose, cements and adhesives. Its production and use has lead to its presence in the 
atmosphere. In general, the ketones are naturally occurring components of food (BEIA, 1989) 

2-Butanone is expected to be fairly mobile in the soil/groundwater system when present at low 
concentrations or as a separate organic phase (e.g., a significant spill). Portions of MEK <associated 
with the water and air phases of soil have higher mobility than the adsorbed portion. Volatilization 
from near surface soils may occur. However, vapor concentrations in soil are expected to be very 
low whenever water is present. Biodegradation of 2-butanone has been demonstrated. Persistence 
in environments with active microbial populations is not expected (BEIA, 1989). 

The primary pathway of concern is the migration of 2-butanone from soil to groundwater. 
Volatilization is another primary exposure pathway. Bioaccumulation is not considere:d to be an 
important exposure pathway. Any pathways related to the uptake by aquatic organisms or domestic 
animals from surface waters are likely to be less significant other than other sources of exposure due 
to the low bioaccumulation factor for 2-Butanone (BEIA, 1989b). 
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CARBON DISULFIDE 

Carbon disulfide is a natural product of anaerobic biodegradation and is released to the atmosphere 
from oceans and land masses. It may also be released as emissions and in wastewater during its 
production and use. Carbon disulfide is used in the production of viscous rayon, cellophane, carbon 
tetrachloride, and as a solvent and fumigant (Howard, 199 1). 

Ifreleased to soil, carbon disulfide will be primarily lost by volatilization. Carbon disulfide also will 
rapidly volatilize from water with an estimated 2.6 hr half-life based on a river model. Adsorption 
to the sediment will not be significant. Carbon disulfide is not expected to significantly 
bioconcentrate in aquatic organisms (Howard, 1991). 

BUTYLBENZYLPHTHALATE 

Butylbenzylphthalate is used exclusively as a plasticizer that is mainly used in polyvinyl-based 
flooring products and adhesives in the packaging industry. It is approved by the U.S. Food and Drug 
Administration for use in food contact articles (BEIA, 1989). 

The National Toxicology Program conducted a carcinogenesis bioassay with butylbenzylphthalate 
in mice and rats. Under the conditions of the study, butylbenzylphthalate was not carcinogenic for 
mice of either sex. Therefore, the USEPA categorized butylbenzylphthalate as a Group C possible 
human carcinogen. Animal studies have been conducted that indicate that this constituent does not 
exhibit genotoxicity, teratogenicity, embryotoxicity or reproductive effects (BEIA, 1989). 
Butylbenzylphthalate has a low order of acute toxicity in experimental animals by various routes of 
exposure. Long-term administration of butylbenzylphthalate at dietary concentrations of 2000 ppm 
induced liver and kidney pathology in rats but not in dogs. 

Butylbenzylphthalate is expected to be relatively immobile due to strong soil sorption; however, 
complexation with organic substances may cause it to be mobilized and transported with 
groundwater. Volatilization is not expected to be significant. It is resistant to chemical degradation 
but is easily biodegraded. 

DIBENZOFURAN 

The environmental fate of dibenzofuran is not known. One could predict that, given its water 
solubility, dibenzofuran would tend to migrate in surface waters primarily by sediment transport. 
Also, considering its octanol/water partition coefficient, dibenzofuran would tend to partition into 
soils and sediments with significant organic content. 

POLYNUCLEAR AROMATIC HYDROCARBONS 

The polynuclear aromatic hydrocarbons (PAHs) are a diverse group of compounds consisting oftwo 
or more substituted and unsubstituted polycyclic aromatic rings formed by the incomplete 
combustion of carbonaceous materials (ATSDR, 1990a). 
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PAHs also are released to the environment through natural sources such as volcano and forest fire 
emissions. However, most of the emissions result from anthropogenic sources, largely wood 
burning for homes. Vehicular emissions are another primary source of PAHs. Hazardous waste 
sites can be a concentrated source on a local scale. Examples of such sites in&de former 
manufactured gas sites (i.e., sources of coal tar) and abandoned wood treatment plants (i.e., 
sources of creosote) (ATSDR, 1990a). 

PAHs are transferred from surface water by volatilization and sorption to settling particles. The 
compounds are transformed in surface water by photooxidation, chemical oxidation, ancU microbial 
metabolism (ATSDR, 1990a). 

In soil and sediments, microbial metabolism is the major process for degradation of PAHs (ATSDR, 
1990a). Although PAHs accumulate in terrestrial and aquatic plants, many organisms can 
metabolize and eliminate these compounds. Fish and crustaceans readily assimilate PAHs from 
contaminated food, whereas mollusks and polychaete worms have limited assimilation (Eisler, 
1987a). Biomagnification has not been reported because of the tendency of many aquatic organisms 
to eliminate these compounds rapidly (Eisler 1987a). 

As with fish and many aquatic invertebrates, PAHs are carcinogenic, mutagenic, and cytotoxic to 
mammals (Eisler, 1987a). Direct application of PAHs has shown to produce tumors in skin and 
epithelial tissues of mice and rats (USEPA, 1980). Many PAHs are transferred across slkin, lungs, 
and intestines, and may be transferred to fetuses ifthe mother is exposed. Dietary ingestion of PAHs 
has been shown to cause mammary cancer, leukemia, lung, and stomach tumors in laboratory mice 
and rats (Dipple, 1985). Acute and chronic exposure to carcinogenic PAHs is known to result in 
destruction ofbone marrow and lymphoid tissues, negative gametogenic effects, kidney damage, and 
changes in intestinal and respiratory epithelia (Lee and Grant, 1981). Application of some PAHs 
to the skin of mammals causes the destruction of sebaceous glands, hyperplasia, hyperkeratosis, and 
ulceration (USEPA, 1980). Newborn mice exposed to PAHs may die of acute or chronic wasting 
disease, develop thymomas, and suffer from serious damage to the thymus (USEPA, 1980). PAH 
compounds have also been associated with oocyte and follicle destruction in mouse ovaries (Ward 
et al., 1985). 

PAH carcinogens generally transform cells by genetic injury. The parent PAH cornpound is 
metabolized by the mixed-function oxidase pathway to a reactive intermediate, which can in turn 
bind with cellular macromolecules which results in cell transformation and induction of tumors 
(Dipple 1985; Ward et al. 1985). 

In addition to the cytotoxic, mutagenic, and carcinogenic effects of PAH exposure to mammals, 
many carcinogenic PAH compounds also have negative effects on the immune system (Ward et al. 
1985). Noncarcinogenic PAH compounds do not have immunosuppressive effects on mammals. 
Usually, the more carcinogenic a PAH compound is, the more immuno-suppressive it is. 

_,“  ̂ . . . 
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CHLORDANES 

Pure chlordane is a mixture composed of primarily cis-chlordane and trans-chlordane. It is a white 
crystalline soIid with a mild, pungent odor. Chlordane is a man-made insecticide, which was used 
from 1948 to 1988 on food crops (specifically corn) and to control household termites. 
Consequently, it was intentionally applied to soils both in agricultural and urban settings. Due to 
its persistence indoors, its use as a termicide was stopped (ATSDR, 1990~). 

Chlordane is expected to persist for more than 20 years in some soils. Volatilization appears to be 
the only major removal mechanism from soil. Leaching to groundwater from soil is not a likely 
removal mechanism. Adsorption to sediments and volatilization are significant removal 
mechanisms in water. In air, chlordane will degrade by photolysis and hydroxyl radical reaction. 
Rainout and dry deposition are not expected to be significant removal mechanisms (ATSDR, 199Oc). 

Chlordane will bioconcentrate in both marine and freshwater species, as well as bacteria (ATSDR, 
199Oc). 

DDD, DDE, DDT 

Historically, DDT was released to the environment during its formulation and extensive use as a 
pesticide in agricultural and vector control applications. Its primarymetabolites areDDE and DDD. 
Although DDT was banned for use in this country in 1972, it is still being used in several areas in 
the world, particularly tropical countries. DDT and its primary metabolites are not known to occur 
naturalIy in the environment. However, due to its extensive past use of DDT worldwide and the 
persistence ofDDT and is metabolites, these compounds are virtually ubiquitous and are continually 
being transformed and redistributed in the environment. DDT and its metabolites have been detected 
in virtually all media (ATSDR, 19890. 

DDT and its metabolites may be transported among media by the processes of solubilization, 
adsorption, bioaccumulation or volatilization. DDT, DDE and DDD in the atmosphere are subject 
to photodegradation or redeposition by rain or dry deposition (ATSDR, 19890. 

DDT and its environmental degradation products preferentially bind to soil and sediment, where 
they may be subject to photodegradation on the surface and biodegradation in the subsurface. Under 
certain conditions, DDT may persist for long periods of time or may be converted to DDE, which 
persists for an even longer duration. Consequently, these compounds are not easily displaced from 
their site of application, whether by runoff or leaching to groundwater. However, volatilization of 
DDT and DDE from soil accounts for considerable losses of these compounds. The tendency of 
DDD to volatilize is approximately three-fold less than that of DDT or DDE (ATSDR, 1989f). 

When DDT is released to water, it quickly absorbs to particles and is subject to sedimentation, 
volatilization, photodegradation and uptake into the food chain. Similar to soil, volatilization 
accounts for loss of these compounds from water. One study found that DDE volatilizes from 
seawater IO to 20 times faster than from freshwater (ATSDR, 1989f). 
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DDT, DDE and DDD are highly lipid soluble. This lipophilic property, combined with an extremely 
long half-life, results in bioaccumulation. When present in ambient water, DDT and its metabolites 
are concentrated in freshwater and marine plankton, insects, mollusks, and other invertebrates and 
fish. As these organisms become part ofthe food chain, a progressive accumulation of residues may 
result in high levels of residues in organisms at the top of the food chain (ATSDR, 1989Q 

ENDOSULFAN II 

Endosulfan is a man-made insecticide. Although Endosulfan is no longer produced in the United 
States, it is still used in chemical formulation. Substantial amounts of endosulfan are imported into 
the United States. It is used for control of a number of insects on food crops such as grains, tea, 
fruits, and vegetables and on nonfood crops such as tobacco and cotton. It is also used as a wood 
preservative (ATSDR, 1993). 

Endosulfan is a sold as a mixture of two different forms of the same chemicals (alpha-endosulfan 
and beta-endosulfan). Endosulfan enters air, water, and soil when it is manufactured or used as a 
pesticide (ATSDR, 1993). 

Endosulfan is likely to hydrolyze in water, especially under alkaline conditions, and may also 
oxidize. Biodegradation and volitilization may also occur (Howard, 1991). Biodegradation and 
hydrolysis (under alkaline conditions) are significant fates of endosulfan released into soil. 
Endosulfan in surface soil also may photolyze. Minimal volatilization and leaching of endosulfan 
to groundwater is expected. It is bioconcentrated only to low levels and does not bio:magnifl in 
terrestrial or aquatic food chains (ATSDR, 1993). 

Endosulfan can be transported over long distances in the atmosphere. The half-life of the 
atmospheric reaction of vapor phase endosulfan with photochemically generated hydroxyl radicals 
is estimated to be 1.23 hours. Endosulfan released into air also is subject to photolysis (Howard, 
1991). 

POLYCHLORINATED BIPHENYLS @‘CBS) 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 
biphenyl isomers, each consisting of two joined benzene rings and up to ten chlorine atoms. 
Mixtures of these isomers are known by their commercial designation of Aroclor. This trade name 
is followed by a four-digit number; the first two numbers indicate the type of isomer mixture and the 
last two numbers indicate the approximate weight percent of chlorine in the mixture (USEPA, 1985). 

PCBs are man-made chemicals that were used widely in transformers, electrical equipment, and as 
lubricants (USEPA, 1989). PCBs are inert, thermally and chemically stable compounds with 
dielectric properties. Because oftheirpersistence and toxicity in the environment, their manufacture 
was discontinued in the United States in 1977 (USEPA, 1995). However, PCB equipment 
manufactured before 1977 is currently still being used in the United States and this use is regulated 
by the Environmental Protection Agency. 

5 



K-l-ECOLOGICAL TOXICOLOGICAL PROFILES 

PCBs are very stable chemically and tend to be persistent in the environment. Persistence and 
bioaccumulation in living organisms also occurs due to the high lipophilicity of these compounds 
(ATSDR, 19898). 

PCBs released into water adsorb to sediments and other organic matter. Typically PCB 
concentrations are greater in the sediment and suspended material than in the water column. 
Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 
which PCBs may be released slowly over a long period oftime. For PCBs that exist in the dissolved 
state in water, volatilization becomes the primary fate process. Therefore, the volatilization process 
is the major removal mechanisms of PCBs from water sources. However, the rate of volatilization 
is dependent upon PCB adsorption to sediment’. PCBs have the capability to bioaccumulate and 
biomagnify (USEPA, 1985). 

PCBs are expected to be highly immobile in the soil due to rapid and strong sorption. Accumulation 
of PCBs in terrestrial vegetation can occur by uptake from soil through the root and by deposition 
of atmospheric particulates on aerial plant surfaces. However, the transfer of vapor-phase PCBs 
from air to aerial plant parts may be the main source of vegetation contamination (ATSDR, 19898). 

PCBs can affect terrestrial wildlife in three primary ways: mortality, adversely affecting 
reproduction, and changing behavior. Behavioral effects include increased activity, decreased 
avoidance response, and decreased nesting (USEPA, 1985). A variety of PCB induced toxic effects 
have been observed in mammals. Minks are particuIarly sensitive to dietary intake of PCBs 
(Aulerich, 1985). Anorexia, weight loss, lethargy, enlarged livers, and intestinal discharge of blood 
have been noted in exposed mink (Eisler, 1986b). Placental and mammary transfer of PCB has been 
shown to be a direct route of PCBs between mother and young. PCB exposure cause behavioral 
disorders, especially in the sleep/wake cycles, and in animals that hibernate or aestivate (Sander and 
Kirpatrick, 1977/ Montz et al., 1982). 

PCB toxicity in mammals is highly variable. While some PCBs are extremely toxic, and can produce 
death and cause reproductive failure in very low levels, others appear to produce few, if any toxic 
effects (Eisler, 1986). Toxic responses to PCBs are highly specific to each species. Younger 
mammals appear to be more susceptible to PCB poisoning than adults. Mutagenic, carcinogenic, 
and teratogenic effects of PCB exposure have been observed, with mutagenic activity appearing to 
increase with increasing chlorination of the PCB (Eisler, 1986b). 

There is a great degree of variability between different bird species in response to PCBs. In sensitive 
species, normal patterns of growth, behavior, reproduction, and metabolism may be altered. Liver 
concentrations of PCBs are typically highest in piscivorus birds, followed by birds that feed on other 
small birds and mammals, birds that feed on worms and insects, and herbivorous or seed eating 
birds, respectively (NAS, 1979). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. Generally, 
the more chlorinated the PCB molecule, the persistent it will be in the environment. Factors which 
determine biodegradability in&de the amount of chlorination, concentration, type of microbial 
population, available nutrients, and the temperature (ATSDR, 19898). 

6 
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In the atmosphere, PCBs exist almost entirely in the vapor phase. An estimated 87 percent and 100 
percent of the PCBs in the atmosphere are present in the vapor phase, and therefore are readily 
dispersed. The tendency of PCBs to adsorb to airborne particulates will increase as the degree of 
chlorination increases. The dominant degradation process in the atmosphere is dependent upon the 
vapor phase reaction of PCBs with hydroxyl radicals. PCBs are physically removed from the 
atmosphere through wet and dry deposition (ATSDR, 19898). 

1,3-DINITROBENZENE 

1,3-Dinitrobenzene( 1,3-DNB) is a colorless to yellowish crystalline solid at room temperature. It 
is manufactured primarily by the nitration of nitrobenzene or benzene using a hot mixture of nitric 
acid and sulfuric acids. EPA has thoroughly reviewed the environmental fate of 1,3-DNB. In water, 
aromatic nitro compounds are generally resistant to hydrolysis; the chemical structure of 1,3-DNB 
also suggests that aquatic oxidation is not significant. Photolytic reactions in the environment may 
be significant, but additional experimental data are required. Volatilization is not a significant 
environmental fate of 1,3-DNB. Experimental data regarding adsorption to sediment were not 
located; however, based on mathematical derivations from the octanol-water partition coefficient and 
the water solubility, the USEPA predicted that more than 99% of the compound will remain in the 
water column and less than 1% will be in lake sediments. Based on calculations using either the 
octanol-water coefficient or its water solubility, 1,3-DNB is not expected to bioaccumulate 
significantly in aquatic organisms (Roberts and Hartley, 1992). 

1,3-DNB is primarily used as an intermediate in the synthesis of dyes and is a by-product of 
munitions production. Biodegradation is the primary removal process affecting the fate 1,3-DNB in 
aquatic systems. Apparently chronic exposure and adaptation of the microflora greatly increase the 
rate of biodegradation. Rapid degradation did not occur in natural water sources not previously 
exposed to the compound. Chemical and physical degradation by hydrolysis, oxidation and UV 
photolysis play a minor role in the fate of the chemical. Photolysis may possibly play a role in the 
degradation of airborne 1,3-DNB; however, no direct evidence of this process wals located. 
Particulate binding and bioaccumulation are predicted to be low (Francis, 1992). 

AMINO-DINITROTOLUENE 

Amino-dinitrotoluene (amino-DNT) is formed during the production of TNT and also is formed in 
the bacterial reduction of TNT. 

Amino-DNT is susceptible to photolysis in water, but information on hydrolysis and volization were 
not located. 2-amino-4,6-DNT has a low soil adsorption coefficient which indicates low iadsorption 
to soil and probable migration to groundwater. Biotransformation of DNTs and its metabolites 
appears to be very slow. Based on a limited number of uptake and metabolism studies, 2-amino-4,6- 
DNT does not bioaccumulate in plants, either due to metabolism or lack of uptake. No information 
on bioaccumulation, residue values, or sediment-associated organisms were located. Based on the 
limited toxicity studies for 2-amino-4,6-DNT, acute effects on invertebrates and fish were not 
observed and no data on chronic exposures of aquatic organisms were located (Talmage, 1996). 
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Based on the administration of 2,4,6-trinitrotoluene to mammalian species, the compound appears 
to be metabolized and excreted in the urine (Talmage, 1996). 2-amino-4,6-dinitrotoluene is excreted 
primarily as a glucuronide conjugate. Further reduction to 2,4-diamino-6-nitrotoluene and 2,6- 
diamino-4-nitrotoluene may take place prior to excretion as these metabolites are also found in the 
urine of mammalian species administered TNT (Talmage, 1996). 

2,4/2,6-DINITROTOLUENE 

2,4-Dinitrotoluene (2,4-DNT) and 2,6-Dinitrotoluene (2,6-DNT) are pale yellow solids and are two 
of six possible forms of DNT. DNT is made by mixing toluene with nitric acid. The main use of 
DNTs is to produce flexible polyurethane foams used in the bedding and furniture industry. DNT 
also is used to produce ammunition and explosives and to make dyes (Roberts and Hartley, 1992). 

There is a potential for transport of DNT via surface water and groundwater due to the moderate 
solubility of DNT and the low K,, value. DNT is not expected to bioaccumulate in animal tissues. 
Photolysis is considered the major degradation route of DNT released into oxygenated water 
(Roberts and Hartley, 1992). 

Nitroaromatic compounds released to soils are reduced to amino compounds and covalently bounded 
to soil organic matter (Roberts and Hartley, 1992). 

When released into the atmosphere, DNTs are subject to side chain oxidation, decarboxylation, ring 
oxidation, and/or nitroreduction in air and sunlight. Indirect photolysis also may occur (Roberts and 
Hartley, 1992). 

The expected bioaccumulation of dinitrotoluene in animal tissues is negligible. The low octanol- 
water partition coefficients do not indicate a concern for biological lipid accumulation. 
Dinitrotoluenes are expected to be readily up taken by plants (ATSDR, 1989d). 

Effects from chronic exposure to DNT include methemoglobinemia, characterized by Heinz body 
formation and compensatory reticulocytosis; cyanosis; neurotoxicity; and possible excess mortality 
from ischemic heart disease and residual circulatory system effects. Neurotoxicity is characterized 
by vertigo, paresthesia, tremors, unconsciousness, and paralysis (IRIS, 1995). Heinz bodies are 
thought to consist ofdenatured hemoglobin, possibly sulfhemoglobin, that may form disulfide bonds 
with red blood cell membranes and thus lead to impaired ion transport resulting in hyperpermeability 
and hemolysis. 

Dinitrotoluene isomers are metabolized initially by liver oxidation. Some metabolites are conjugated 
with sulfate or glucuronate and subsequently excreted in the urine or bile (Roberts and Hartley, 
1992). 

HMX 

HMX (octahydro- 1,3,5,7-tetranitro- 1,3,5,7-tetrazocine), a colorless, crystalline solid, is a completely 
N-nitrated, eight-member heterocyclic ring compound. HMX is used to implode fissionable material 
to achieve critical mass in nuclear devices and as a component in plastic-bonded explosives, solid- 

8 



K.l-ECOLOGICAL TOXICOLOGICAL PROFILES 

fuel rocket propellants, and military munitions with such applications as burster chargers. HMX has 
approximately 130% of the explosive power of trinitrotoluene (TNT). HMX is manufactured in the 
United States at the Holston Army Ammunition Plant (Alabama) using the continuous Bachman 
process. This method involves the nitration of hexamine with ammonium nitrate and nitric acid in 
an acetic acid/acetic anhydride solvent (Maxwell and Opresko, 1996). 

HMX released to soil has been shown to partition to groundwater (Maxwell and Opresko, 1996). 
Contamination ofthe terrestrial environment is usually indirect, occurring as a result of spills during 
manufacture, transportation, and storage or the settling of airborne particles from manufacture and 
incineration on surface soils. However, direct contamination may occur if incompletely incinerated 
explosive material is dumped into a landfill. Environmental HMX pollution may also result from 
propellant formulation manufacture. The principal atmospheric emissions from HMX production 
include nitrogen oxides, sulfur oxides, particulates, and acid mists (Roberts and Hartley, 1992). 

Photolysis is the dominant fate process for HMX in the aquatic environment. A concentration of 0.5 
ppm HMX is reported to have a half-life of 4 to 5 days when exposed to natural sunlight. Major 
photolytic transformation products are nitrate, nitrite, and formaldehyde. Photolytic processes are 
inhibited in waste disposal lagoon water with poor light transmission (Roberts and Hartley, 1992). 

Biotransformation was also identified as an important fate process for HMX in the aquatic 
environment. Aerobic biotransformation of HMX occurs rapidly in HMX waste stream ‘waters, but 
not in river or lagoon waters. Anaerobic biotransformation occurs very slowly, but is accelerated 
in the presence of excess organic nutrients. The metabolites resulting from both aerobic and 
anaerobic transformation are the mono- through tetranitroso derivatives of HMX that are 
metabolized to I,1 -dimethylhydrazine. Hydrolysis, oxidation, and abiotic reduction are not 
considered major transformation processes for HMX, nor are volatilization, sediment sorption, and 
biosorption (Roberts and Hartley, 1992). 

RDX 

RDX (hexahydro- 1,3,5-trinitro- 1,3,5-triazine), a white crystalline solid, is a completely ‘N-nitrated, 
six-member heterocyclic ring compound. It has been used extensively as a high-impact explosive 
in military munitions formulations since World War II. RDX also is used as a rat poison. RDX is 
usually manufactured by the nitration of hexamethylene tetramine. In the United States, RDX is 
manufactured mainly at the Holston Army Ammunition Plant (Alabama), which uses the continuous 
Bachman process. This method involves the nitration of hexamine with ammonium nitrate and nitric 
acid in an acetic acid-acetic anhydride solvent (Roberts and Hartley, 1992). 

When released to the environment, RDX demonstrates moderate to high mobility and can be 
expected to leach into groundwater where it will persist. RDX can enter the aquatic environment 
through waste water discharges from the manufacture and loading of RDX, and migration from 
settling ponds into soil, with subsequent leaching to groundwater. Direct photochemical dsegradation 
is the major removal process in translucent waters. Atmospheric releases may occur from 
incineration of RDX-containing mixtures, with dry or wet deposition as major atmospheric removal 
processes. Sediment deposits in army ammunition plants may also pose an environmental problem, 
since seepage into the groundwater may occur (Talmage and Opresko, 1996b). 
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Experimental studies on the migration of [14C]RDX in soils of various pH, texture, and organic 
matter typically found in the United States, RDX was associated with a downward movement and 
a very low leachate level (less than 0.5 ppm, which was the level of detection). Near the surface of 
the soil, biological degradation to radioactive carbon dioxide was also observed. Bacterial 
degradation results in reduction to mono-, di-, and trinitroso derivatives, in reduction to a triazine 
and in hydrolytic cleavage of the triazine. Formaldehyde, methanol, and CO, are end products. 
Photolysis rapidly degrades RDX. Volatilization of RDX does not affect its environmental fate 
significantly. Sediment absorption will not lead to a significant loss in the aquatic environment 
(Roberts and Hartley, 1992). 

1,3,5-TRINITROBENZENE 

1,3,5-Trinitrobenzene (TNB), a dimorphic crystalline solid, is a Class A explosive that is less 
sensitive to impact, but more powerful and brisant than 2,4,6-trinitrotoluene (TNT). It also has had 
limited use in the vulcanization of rubber (Borges, 1991). 

TNB is an anthropogenic environmental contaminant. Exposure to TNB can occur through contact 
with waste water effluent released from facilities that synthesize, produce, or demilitarize munitions, 
or from the disposal of solid TNT wastes. Limited information is available on the quantity of TNB 
in the environment (Borges, 1991). 

Little is known about the absorption, distribution, metabolism, and excretion of TNB; however, both 
1,3-dinitrobenzene and TNT are extensively absorbed following oral exposure and are distributed 
to the liver, kidney, lung, and spleen. The metabolism and excretion of TNB would likely be similar 
to that of 1,3-dinitrobenzene and TNT and consist of nitro-reduction, glucuronide conjugation, and 
excretion primarily in the urine (Borges, 199 1). 

2,4,6-TRINITROTOLUENE 

2,4,6-Trinitrotoluene (TNT) is a munitions chemical released to the environment from munitions 
production and processing facilities and through field use and disposal practices such as open 
burning. TNT is relatively insensitive to shock and must be exploded by a detonator. Small amounts 
may be used in industrial explosive applications and as a chemical intermediate in the manufacture 
of dyestuffs and photographic chemicals (ATSDR, 1995). 

Photolysis is the primary transformation process in surface water or surface soil. In sunlit waters, 
TNT is rapidly transformed by photolysis, resulting in the development of red or pink water which 
is rich in nitroaromatic compounds. Photolysis would not be an important transformation 
mechanism in groundwater and below the surface of soils due to its limited partition or sorption to 
soils or sediments. TNT is biodegraded in water, soil, sediment, and sludge by bacterial and fungal 
species under both aerobic and anaerobic conditions. Reduction of a nitro group is the first step in 
transformation. Compounds formed include aminodinitrotoluenes, diaminonitrotoluenes, 
hydroxyaminodinitrotoluenes, 2,4,6-triaminotoluene, and tetranitroazotoluenes. 
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Acute effects studies of TNT on invertebrates and fish reported endpoint mortality ranging from > 
4.4 mg/L to > 29 mg/L for invertebrates and 0.8 mg/L to 3.7 mg/L for fish. Chronic studies have 
shown that Daphnia magna showed no signs of effect (decreases in the number of young produced) 
at a concentration of 103 mg/L (Talmage and Opresko, 1996a). 

Studies on the metabolism of TNT by aquatic organisms were not located in the available literature. 
Calculated and measured log octanol-water partition coefficients (log K,,) values of 1.6 to 2.7 
indicated a low potential for bioconcentration (ATSDR, 1995). 

In mammalian species, TNT is absorbed by inhalation, ingestion, or skin contact. Metabolism is 
extensive and rapid, with 50 to 70 percent excreted in the urine and the remainder in the feces; the 
majority of the ingested compound is excreted within 24 hours. Distribution to the tissues is less 
than one percent . Although no laboratory studies on bioaccumulation were located, rapid 
metabolism and excretion in mammalian species indicates a low potential for bioaccumulation 
(Talmage and Opresko, 1996a). 

ALUMINUM 

Pure aluminum is a light, ductile metal. Aluminum is one ofthe most abundant metals in the earth’s 
crust, and it is ubiquitous in air and water, as well as soil. It is an extremely versatile metal with a 
variety of uses, e.g., packaging materials, several types of containers, kitchen utensils, auto-bodies 
and components, airplanes and building panels. Certain aluminum compounds are used in paint 
pigment, insulating materials, abrasives, cosmetics and even food additives. Aluminum sulfate is 
used in the treatment of drinking water and sewage (Friberg et al., 1986). 

_r . . . . 

The toxicity of aluminum may be divided into three major categories: the effect of aluminum 
compounds on the gastrointestinal tract; the effect of inhalation of aluminum compounds; and 
systemic toxicity of aluminum (Klaassen et al., 1986). Aluminum compounds can affect absorption 
of other elements in the gastrointestinal tract and by that alter intestinal junctions. Aluminum 
inhibits fluoride absorption and may decrease the absorption of calcium and iron compounds and 
possibly the absorption of cholesterol. It may alter gastrointestinal tract mobility through inhibition 
of acetylcholine-induced contractions that may explain why aluminum-containing antacids often 
produce constipation (Klaassen et al., 1986). 

A progressively fatal neurologic syndrome also has been reported in patients on long-term 
intermittent hemodialysis treatment for chronic renal failure. The disorder, which typically arises 
after three to seven years of dialysis treatment, may be due to aluminum intoxication (Kllaassen et 
al., 1986). 

ANTIMONY 

Antimony is a silvery gray lustrous metal that comes from ores stibinite, dermasite, tertrahedrite, 
livingstonite, and jamisonite (Sax, 1987). Stibinite is the most common naturally occurring form of 
antimony. Antimony is used as a hardening alloy for lead, solder, sheet and pipe, semiconductors, 
production of fireproofing chemicals, ceramics, glassware, pigments, and pyrotechnics (Hawley, 
1987). 

Antimony occurs as a soluble oxide or as antinomite (+3) salt in most natural waters. It may change 
to volatile stibinite in a reducing environment. Stibinite is very soluble in water, but is not stable 
under aerobic conditions. Sediment beds offer a reducing environment allowing for remobilization 
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of antimony previously removed from solution. The sorption to clays and minerals is the most 
important mechanisms resulting in the removal of antimony from solution. Insoluble forms of 
antimony compounds may form when heavy metals in solution react with antimote or antimonate. 
Bioaccumulation represents a minor fate process for antimony (USEPA, 1985). 

Antimony is slowly absorbed from the gastrointestinal tract. The metal accumulates in lung tissue 
when humans are exposed to antimony dust in an occupational setting. Trivalent antimony is 
concentrated in red bIood cells and the liver. Pentavalent antimony is mostly found in plasma. Both 
trivalent and pentavalent antimony are excreted in feces and urine. More trivalent antimony is 
excreted in the urine, where more pentavalent antimony is excreted in the feces (Klaassen et al., 
1987). 

Studies indicate that antimony trioxide, antimony trichloride, and antimony pentachloride may be 
mutagenic. Reproduction studies indicated that female workers exposed to antimony dust had an 
increase in incident of gynecological disorders and late spontaneous abortions. Antimony was found 
in the breast milk, placental tissue, amniotic tissue, and blood of the umbilical cord in exposed 
workers. Intraperitoneal administration of antimony in rats supported the finding of the human 
reproductive effects (USEPA, 1985). 

Animal studies support evidence of cardiovascular effects in humans. Changes in 
electrocardiograms, cardiac edema, myocardial fibrosis, and other signs of myocardial structural 
damage were observed in humans exposed to either trivalent or pentavalent antimonial compounds 
(USEPA, 1985). 

Studies on rats indicated that antimony trioxide may produce lung and liver tumors (USEPA, 1985). 

ARSENIC 

Pure arsenic is a gray-colored metal, but this form is not common in the environment. Arsenic is a 
naturally occurring element in the earth’s crust. Arsenic is usually found combined with one or more 
other elements such as oxygen, chlorine, and sulfur. Arsenic enters the environment both as the 
result of natural forces (volcanos and weathering of arsenic-containing rocks) and human activity 
(metal smelting, glass manufacturing, pesticide production and application, and fossil-fuel burning) 
(ATSDR, 1989b). 

Arsenic in water may undergo either reduction or oxidation, depending on pH, the electrochemical 
oxidation-reduction potential (Eh), and other ions present. Soluble forms of arsenic tend to be 
mobile in water, while less soluble species adsorbs to clay or soil particles (ATSDR, 1989b). 

Physical processes are important in determining arsenic bioavailability in aquatic environments. 
Arsenates are readily adsorbed onto sediments than other forms of arsenic. However, adsorption 
depends on sediment characteristics (Eisler, 1988a). Arsenate (pentavalent) is the predominant 
arsenic form in oxygenated water and arsenite (trivalent) is the predominant arsenic form in 
anaerobic condition (USEPA, 1985). 
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Arsenic is not significantly concentrated in aquatic invertebrates. Whole body concentrations for 
invertebrates ranged from 3 to 17 for exposure to arsenic trioxide (trivalent) and from 0 to 7 for 
arsenic pentoxide (pentavalent). Arsenic may be bioconcentrated by organisms at the bottom of the 
food chain; however, data do not indicate that significant biomagnification occurs (USEPA, 1985). 

Trivalent compounds of arsenic are the principal toxic forms. Arsenic’s principal mode of toxic 
action is at the cellular level, where it affects mitochondrial enzymes that are critical in tissue 
respiration. Ingestion of large doses of arsenic can by acutely fatal. Symptoms include fever, 
anorexia, cardiac arrhythmia, and eventual cardiovascular failure. Additionally, central nervous 
system effects, including peripheral neuropathy and sensory loss are usually noted (Klaa.ssen et al., 
1986). 

Chronic long-term exposure is characterized by liver injury. This is usually reflected as jaundice, 
and may progress to cirrhosis. Also, peripheral vascular disease has been observed in persons 
chronically exposed to arsenic (Klaassen et al., 1986). 

Arsenic has been implicated as a carcinogen by the inhalation route in both animal a.nd human 
studies. Studies of populations living near arsenic-using pesticide manufacturing plants were shown 
to have an increased incidence of lung cancer. Also, case reports of arsenical pesticide alpplicators 
have demonstrated an association between arsenic exposure and lung cancer (IRIS, 1995). 

Evidence for the carcinogenic&y of arsenic via oral exposure comes from an epidemiological study 
where an arsenic-contaminated water supply was associated with a significant increase in cancer of 
the bladder, lung, liver, kidney, skin and colon. Because of arsenic’s carcinogenic potential in 
humans, the EPA has classified it as a Group A carcinogen-human carcinogen (IRIS, 1995). 

BERYLLIUM 

Sediment is the ultimate sink for beryllium in water, and its association with sediment would 
decrease the mobility in water. Beryllium does not bioconcentrate to high levels in aquatic animals, 
although the bioconcentration in bottom dwelling animals may be higher than nonbottom-dwelling 
animals. There is no evidence of biomagnification of beryllium within terrestrial or aquatic food 
chains (ATSDR, 1991 a). 

Beryllium enters the body through inhalation of air, consumption of food, and contact with water. 
Based on animal studies, pulmonary adsorption does not appear to be extensive, and absorption 
through the gastrointestinal tract and the skin appears to be minimal. Animal studies irrdicate that 
once beryllium enters the body via inhalation, it is circulated in the blood as an orthophosphate 
colloid and then distributed to the bone, lover, and kidneys in both humans and animals. Oral 
exposure of soluble beryllium in animal studies showed that distribution of the compound was 
mainly to the liver and intestine whereas insoluble beryllium was found mainly in the: intestine. 
Although beryllium is not biotransformed, soluble beryllium compounds are partially converted to 
more insoluble forms in the lungs (ATSDR, 1991a). 
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The most profound effect from inhalation appears in the lungs. Exposure to beryllium oxide or to 
soluble beryllium compounds may lead to the development of acute chemical pneumonitis. Chronic 
exposure to insoluble forms may lead to berylliosis. The most common clinical symptom of 
berylliosis is a granulomatous lung inflammation. Additional respiratory effects are rhinities, 
pharyngitis, and tracheobronchitis. Besides the lung, beryllium also accumulates in the bone, liver, 
and kidneys (ATSDR, 1991a). 

Beryllium is among the substances classified as a probable human carcinogen. This classification 
is based on limited evidence of carcinogenic@ in humans from epidemiologic studies (IRIS, 1994). 
Studies indicating increased lung cancer in individuals who have been exposed to beryllium, failed 
to account for confounding factors such as lung cancer associated with smoking, and did not include 
employees of the beryllium industry who were not exposed to the beryllium (ATSDR, 1991a). 

There has been sufficient information to link beryllium to lung cancer via inhalation in animals; 
osteosarcomas have been observed in rabbits via intravenous or intramedullary injection (IRIS, 
1994). Also, there has been sufficient information to link beryllium to an induction of tumors via 
inhalation and intratracheal instillation in rats and monkeys, and the induction of osteosarcomas in 
rabbits by intravenous or intramedullary injection in multiple studies (ATSDR, 1991a). 

CADMIUM 

Cadmium is a soft, blue-white, malleable metal or gray-blue powder. Cadmium is used for 
electroplating, in pigment production, and in the manufacturing of plastic stabilizers and batteries. 
Sources of cadmium include smelter fumes and dusts, incineration products from cadmium- 
containing materials, fertilizer, and municipal wastewater and sludge discharges. It also is an 
industrial byproduct of the manufacturing of zinc, copper, and lead (ATSDR, 199 1 d). 

Cadmium compounds have varying degrees of solubility ranging from very soluble (cadmium salts) 
to nearly insoluble (cadmium metal). The solubility affects cadmium adsorption and toxicity. 
Cadmium may exist in water as a hydrated ion or as metal inorganic complexes. Adsorption and 
desorption processes are the most likely processes controlling the concentrations of cadmium 
released into natural waters. Cadmium is more mobile in aquatic environments than most heavy 
metals (ATSDR, 199 1 d). 

Adsorption and desorption rates of cadmium are rapid on mud solids and particles of clay, silica, 
humic material, and other naturally occurring solids. Changes in the physical chemistry of a water 
body (especially pH and redox potential) influence the suspension of cadmium from the sediments 
into the water column. During anaerobic conditions, cadmium is more likely to release from the 
sediments into the water column. Cadmium is not likely to partition from the water into the 
atmosphere because cadmium does not form volatile compounds (ATSDR, 199 1 d). 

Aquatic and terrestrial organisms bioaccumulate cadmium up the food chain. Bioconcentration in 
fish is dependent upon the pH and the organic content of the water (ATSDR, 199 1 d). Cadmium may 
adversely impact the reproduction success of fish (Davis, 1994). Cadmium is more toxic to 
freshwater aquatic species followed by marine organisms, birds, and mammals. In a marine 
environment, survival of species exposed to cadmium is higher in lower water temperature and 
higher salinity areas (Eisler, 1985). 
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Cadmium exists in soil as free cadmium compounds. Cadmium released to soils rn?y leach into 
water, especially under acidic conditions. The transformation of cadmium in soil is dependent on 
sorption and desorption from water, and includes precipitation, dissolution, complexation, and ion 
exchange. Factors affecting transformation in soil include cation exchange capacity; pH; and the 
content of clay minerals, carbonate minerals, oxides, organic matter, and oxygen (ATSDR, 1991d). 

Cadmium is readily taken up by plant roots and tranlocates through the plant and accumulated. 
Cadmium depresses the uptake of iron, manganese, and probably calcium, magnesium, and nitrogen. 
Symptoms of plant toxicity include necrosis, wilting, reduced zinc levels, and reduction in growth. 
Agronomic crops are more sensitive to cadmium toxicity than trees (Will and Suter, 1995). 

Cadmium can exist in the atmosphere as suspended particulate matter derived from sea spray, 
industrial emissions, combustion offossil fuels, or the erosion of soils. Cadmium in the atmosphere 
will remain for approximately one to ten days before deposition occurs. Cadmium in the atmosphere 
usually takes the form of oxides, sulfates, sulfides, and chlorides. These complexes are stable and 
do not readily undergo photochemical reactions. Transformation of cadmium compounds in the air 
is mainly through dissolutions in water or dilute acids (ATSDR, 1991d). 

Cadmium is a mutagen, teratogen, and a suspected carcinogen (RCTES, 1991). Tissue 
concentrations of cadmium increase with the age of the organisms and eventually act as a (cumulative 
poison (Hammons et al., 1978). Teratogenic effect on animals is greater for cadmium than for 
arsenic, copper, indium, lead, and mercury. Vertebrates tend to accumulate cadmium in the kidney 
and liver tissue (Eisler, 1985). Cadmium replaces essential metals at critical sites on proteins and 
enzymes, and may inhibit a variety of enzymatic reactions. Cadmium inhibits Phase I and Phase II 
biotransformation reactions, probably by alteration of the enzymes responsible for these reactions 
(Sipes and Gandolfi, 1986). This metal also combines with sulfhydryl groups in enzymes, which 
affects the transfer of electrons from compounds in the citric acid cycle to compounds in tlhe electron 
transport chain. Cadmium can inhibit adenosine triphosphate (ATP) activity in the following ways: 
it binds to and inactivates enzymes that synthesize ATP, and it binds to ATPase, which is required 
to convert ATP to ADP + PO, (Hammons et al., 1978). 

Cadmium is a probable human carcinogen (Group Bl) by inhalation based on animal and human 
data. It is not known whether cadmium causes cancer via ingestion and dermal exposure pathways 
(ATSDR, 1991d) 

CHROMIUM 

Chromium is a semi-gray heavy metal that exists in either a trivalent (III) or hexavalent (VI) state. 
Chromium (III) occurs naturally in the environment; whereas, chromium (VI) is produced by 
industrial processes (ATSDR, 199 1 b). 

In both freshwater and marine systems, hydrolysis and precipitation are the most important processes 
that determine the fate and effects of chromium; whereas, adsorption and bioaccumulation are 
relatively minor. Precipitated chromium (III) hydroxides remain in sediment under aerobic 
conditions. However, under anoxic and low pH conditions, chromium (III) hydroxides may 
solubilize and remain as ionic chromium (III) unless oxidized to chromium (VI) through mixing and 
aeration (Eisler, 1986a). 
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Fish do not readily accumulated chromium from the water column. Chromium is not expected to 
biomagnify in the aquatic food chain. The bioavailability of chromium (III) to freshwater 
invertebrates decreases with the addition of humic acid. The decrease in bioavailability of the free 
form of chromium is due to its complexation with humic acid (ATSDR, 1991 b). 

Chromium released into soil is mainly water-insoluble or is bound to the soil. However, a small 
fraction of chromium in soil will dissolve and may be transported deeper in the soil to groundwater. 
The transport of chromium in soil is dependent on the type and condition of the soil. Chromium is 
present in most soils as chromium (III) (ATSDR, 1991b). Chromium (III), as an insoluble salt, tends 
to adhere strongly to clay particles and organic matter; whereas, soluble chromium (VI) is not 
strongly adsorbed to soil. The fate of chromium in soil is dependent on the redox potential and the 
pH of the soil (ATSDR, 1991b). 

Plants growing in chromium-containing soil will uptake the chromium into its roots, but only a small 
fraction of the chromium will be translocated in the aboveground, edible portions of the plants. 
There is no evidence that chromium will be bioaccumulated in plants. In addition, there is no 
evidence that chromium will biomagnify along the terrestrial food chain (ATSDR, 199 1 b). 

The toxicity of chromium (III) to mammals is low because of its membrane permeability is poor and 
it is noncorrosive. In addition, there is not a likelihood that chromium (III) will biomagnify in food 
chains. Chromium (VI) is considered more toxic to wildlife because of its high oxidizing potential 
and it easily penetrates biological membranes (ATSDR, 199lb). 

The trivalent form of chromium is usually found in biological materials. This form functions as an 
essential element in mammals by maintaining efficient glucose, lipid, and protein metabolism 
(Stevens et al., 1976). Chromium is beneficial but not essential to higher plants (Eisler, 1986a). 

Chromium is mutagenic, carcinogenic, and teratogenic, with chromium (VI) exhibiting the greatest 
toxicity; relatively less is known about the toxicity of chromium (III). At high concentrations 
chromium (VI) is associated with abnormal enzyme activity, altered blood chemistry, lowered 
resistance to pathogenic organisms, behavioral modifications, disrupted feeding histopathology, 
osmoregulatory upset, alterations in population structure, and inhibition of photosynthesis (ATSDR, 
1991b). 

Rabbits fed chromium accumulated hyaluronate, chondroitin sulfates, and neural 
mucopolysaccharide in the soft tissues, causing pericappilary sclerosis (Kucher and Shabanov, 
1976). This accumulation blocked blood tissue barriers, which are permeable under normal 
conditions, preventing the normal transport of metabolites. One manifestation of this condition was 
the inhibition of insulin production in the pancreatic islets due to damage to the beta cells contained 
therein. 

The preliminary step in chromium-induced respiratory cancer is believed to be the scarring of 
alveolar tissue, followed by the elicitation of inflammatory reactions in lung tissue leading to 
bronchopneumonia, alveolar epithelial changes, atrophy, and benign tumor formation. Direct skin 
contact with high corrosive chromic acid and its anhydride produced skin ulcers and necrosis by 
mechanisms independent of any allergic response (Steven et al., 1976). 
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COBALT 

Cobalt is a steel gray, shiny, hard, ductile ferromagnetic metal. Cobalt released into water is 
expected to take a soluble form. The mobility of cobalt is controlled by its characteristic of 
adsorbing to the clay minerals and hydrous oxides of iron, manganese, and aluminum a.vailable in 
sediments and soils. Chelation of cobalt is possible in sediments and soil (Hawley, 1987). Small 
amounts of cobalt may be solubilized by bacteriological activity. The effect of cobalt in the 
terrestrial environment is associated with nitrogen-fixation; however, excessive amounts can be toxic 
to plants. Vegetation is differentially susceptible to cobalt depending on the species. Grasses tend 
to be more susceptible to cobalt toxicity than broad leafed species (Davis, 1994). 

In animal and human bodies, cobalt salts are well absorbed after oral ingestion, probably through the 
jejunum in the gastrointestinal tract. However, significant accumulation is not expected. 
Approximately 80 percent of all ingested cobalt is excreted in the urine with 15 percent of the 
remaining cobalt being excreted in the feces by an enterohepatic pathway. Breast milk and sweat 
are other secondary routes of excretion. Muscles contain the largest total fraction of cobalt, but fat 
has the highest concentrations. Among the organs that have a significantly higher concentration of 
cobalt than other organs are the liver, heart, and the hair (USEPA, 1985). 

Cobalt metals and cobalt oxide have caused sarcomas at the injection site in rats. However, these 
data are inconclusive for determining the carcinogenic potential of cobalt. Because there have been 
no other positive carcinogenic animal bioassays, it is unlikely that cobalt poses a carcinogenic risk 
to humans (USEPA, 1985). 

In terms of noncarcinogenic effects, ingestion of excessive amounts of cobalt results in vomiting, 
diarrhea, and a sensation of warmth in humans. Upon intravenous administration, flushing of the 
face, increased blood pressure, slow respiration, giddiness, tinnitus, and deafness du’e to nerve 
damage have been reported. Chronic oral exposure can cause goiter and decreased thyroid function, 
increased heart and respiration rates, and changes in blood lipid chemistry (USEPA, 1985). 

COPPER 

Copper is a reddish-colored metal that occurs naturally in rock, soil, sediment, and air. Copper does 
not appear to have mutagenic properties (IRIS, 1990), but it is a teratogen (RTECS, 1!?91) and a 
possible carcinogen (Venugopal and Luckey, 1978). Copper is caustic with acute toxicity related 
to this causticity (Hatch, 1978). 

The physicochemical form of copper released to the environment determines the impact of the 
element to the environment. Copper is released to water through natural weathering of soil and 
discharges from industries and sewage treatment plants. Copper released into water will most likely 
take the form of copper (II). Most copper in water is bound to organic matter; little is present in the 
free or readily exchangeable form. The concentration of dissolved copper in water is dependent on 
such factors as pH, the oxidation-reduction potential of the water, the presence of competing cations 
and anions of soluble cupric salts and the presence oforganic/inorganic complexing agents (ATSDR, 
1989a). 
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The process ofcomplexation, adsorption, and precipitation control the amount ofcopper(I1) released 
into water. Copper released into water tends to bind to the bottom sediments. Organics and iron 
oxides are the most important contributors to binding of copper by aerobic sediments. However, 
copper is typically associated with carbonates. In anaerobic sediment, copper (II) will be reduced 
to copper (I) and insoluble cuprous salts will form (ATSDR, 1989a). 

Copper released to soil will be strongly adsorbed and remain in the upper few centimeters of soil. 
In most so&, the pH, organic matter, and ionic strength of the soil solutions are the key factors 
affected adsorption. Copper will adsorb to organic matter, carbonate minerals, clay minerals, or 
hydrous iron and manganese oxides. Sandy soils with low pH have the greatest potential for 
leaching (ATSDR, 1989a). 

No data were found that studied absorption of copper through inhalation or dermal exposure. 
However, via oral exposure, copper is absorbed in the stomach and small intestine. In humans, 
approximately 60 percent of an oral dose of CUDS as copper acetate was absorbed from the 
gastrointestinal tract. Once absorbed from the gastrointestinal tract, copper forms ionic copper or 
will bind to amino acids. The factors which may affect copper absorption include: competition with 
other metals, the amount of copper in the stomach, certain dietary components, and forms of copper 
(ATSDR, 1989a). 

Wilson’s disease (hepatolenticular degeneration), is the only significant manifestation of copper 
toxicity in humans. Death has been reported upon ingestion of large amounts of copper and 
attributed to extensive hepatic centrilobular necrosis. Systemic effects induced by copper ingestion 
include gastrointestinal irritation, manifested as vomiting, nausea, diarrhea, and anorexia. In 
individuals totally poisoned from copper, centrilobular necrosis of the liver and necrosis and 
sloughing of tubular cells in the kidney have been observed (ATSDR, 1989a). 

The EPA carcinogen classification for copper is Group D - inadequate evidence of carcinogenicity. 
An elevated incidence of cancer has not been observed in humans or animals exposed to copper via 
inhalation, oral, or dermal routes of exposure (ATSDR, 1989a). 

CYANIDE 

Cyanide is used widely and extensively in the manufacture of synthetic fabrics and plastics, in 
electroplating baths and metal mining operations, as pesticidal agents and intermediates in 
agricultural chemical production, and in predator control devices. Elevated cyanide levels are 
normally encountered in more than 1,000 species of food plants and forage crops, and this probably 
represents the greatest source of cyanide exposure and toxicosis to man and to range animals. 
Although cyanide is ubiquitous in the environment, levels tend to be elevated in the vicinity of metal 
processing operations, electroplates, gold-mining facilities, oil refineries, power plants, and solid 
waste combustion (Eisler, 1991). 

Many chemical forms of cyanide are present in the environment, including free cyanide, 
metallocyanide complexes, and synthetic organocyanides, also known as nitriles. Yet only free 
cyanide is the primary toxic agent, regardless of origin. 
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All available evidence suggests that cyanide is neither mutagenic, teratogenic, nor carcinogenic. 
Moreover, there are no reports of cyanide biomagnification or cycling in living organisms, probably 
owing to its rapid detoxification. Cyanide seldom persists in surface waters and soils: owing to 
complexation or sedimentation, microbial metabolism, and loss from volatilization (EisIer, 1991). 

Higher plants are adversely affected by cyanide through cytochrome oxidase inhibition; the rate of 
production and release of cyanide by plants to the environment through death and decomposition 
is unknown. In some cases, soil bacteria and fungi produces cyanide as secondary metabolites, with 
adverse effects on certain plants. Several species of arthropods normally contain elevated whole- 
body cyanide concentrations, and these confer protection against predators and allow consumption 
of cyanogenic plants (Eisler, 1991). 

Cyanide is less toxic to invertebrates than to vertebrates. Fish were the most sensitive aquatic 
organism tested. Biocidal properties ofcyanide in aquatic environments were significantl:y modified 
by water, pH, temperature, and oxygen content; life stage, condition, and species assayed; previous 
exposure to cyanide; presence of other chemicals; and initial doses tested. 

Birds that feed predominantly on flesh were more sensitive to cyanide than were herbivores. 

In animals and human beings, cyanide is readily absorbed following inhalation, oral, and dermal 
routes of exposure. Following absorption by inhalation, cyanide is rapidly distributed by blood 
throughout the body. Metabolic pathways of cyanide include conversion to thiocyanate by either 
rhodanese or 3-mercaptopyruvate, conversion to 2-aminothiazoline-4-carboxylic acid, incorporation 
into a l-carbon metabolic pool, or combining with hydroxycabalamin to form cyanocobalamin 
(USEPA, 1985). 

Inhalation exposure to hydrogen cyanide gas can be rapidly lethal. Because of its high metabolic 
demands, the nervous system was the most effected by cyanide toxicity. Death from cyanide 
overdoses usually occurs through respiratory arrest. Inhalation and oral studies in animals have 
shown that cyanide exposure leads to encephalopathy in the corpus callosum, hippocampus, corpora 
striata, palladium, and the substantia nigra. 

Additional studies have shown that cyanide induces cytotoxic damage to brain neurons via secondary 
effects on circulation and respiration. The most recent studies indicate that following acute cyanide 
exposure, disruption in neuronal calcium regulation may be an important factor in the manifestation 
of cyanide-induced neurotoxic events (USEPA, 1985). 

A secondary effect from cyanide exposure is cardiovascular and respiratory perturbations in humans 
and animals. Reported symptoms included abnormal EKGs, increased blood levels of cardio- 
specific creatine phosphodinase, and altered cardiac and respiratory rates (USEPA, 1985). 

Developmental toxicity was reported after administration of various concentrations of acetonitrile 
to pregnant hamsters. This study demonstrated concentration-related increases in maternal mortality, 
fetal resorptions, and fetal malformations consisting of exencephaly, exencephalocoele, and fused 
and bifurcated ribs. Studies concerning developmental effects of cyanide on humans were not 
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available. Also, studies regarding reproductive toxicity and genotoxicity of cyanide in humans and 
animals were not found in the available literature (USEPA, 1985). 

The EPA has classified cyanides as Group D carcinogens - not classifiable as a human carcinogen. 
This indicates that pertinent data regarding the carcinogenicity in humans or animals have not been 
located in available literature or studies (IRIS, 1993). 

IRON 

Iron is a silvery, white, malleable metal. It is the most abundant (by weight) of the elements that 
compose the earth’s crust and in a major constituent in clay soils. Iron in water may be present in 
varying quantities dependent upon the geology of the area and other chemical components of the 
water body (USEPA, 1985). The bivalent and trivalent irons are the primary forms of concern in 
the aquatic environment. The ferrous or bivalent form can persist in waters void of dissolved 
oxygen and typically originate from groundwater of mines where these are pumped or drained. The 
ferric or trivalent form is insoluble. Iron can exist in natural organometallic or humic compounds 
and colloidal forms. Black or brown swamp waters may contain iron concentrations of several 
milligrams per liter in the presence or absence of dissolved oxygen, but this iron form has little 
effect on aquatic life. Iron entering water bodies is likely to partition into the bottom sediments 
(USEPA, 1985). Iron has relatively low mobility in soil. 

There is some evidence that high concentrations of certain soluble iron salts may be teratogenic in 
animals. The ingestion of excess amounts of iron can irritate the gastrointestinal tract. A dose of 
approximately 30 grams of a soluble ferric salt is likely to be fatal in humans. Long-term inhalation 
exposure in an occupational setting to iron-containing dusts and fumes, especially iron oxide, can 
cause siderosis, a type of benign pneumoconiosis. Exposure to aerosols and mists of soluble iron 
salts may produce respiratory and skin irritation (USEPA, 1985). 

LEAD 

Lead is a characteristic trace constituent in rocks, soils, water, plants, animals, and air. Lead is used 
in the manufacture of storage batteries, gasoline additives, pigment, alloys, and ammunition. Lead 
compounds are extremely persistent in water and soil. Natural lead compounds are not mobile in 
surface and groundwater because lead leached from ore is adsorbed by ferric hydroxide. Lead also 
readily combines with hydroxide, carbonate, and sulfate ions to form insoluble compounds. These 
compounds precipitate and settle in the bottom sediment. Lead is not volatile, therefore, 
volatilization is not an important transport process from the aquatic environment (USEPA, 1985). 

In water, lead is most soluble and bioavailable under conditions of low pH; low organic content; low 
concentrations of suspended sediments; and low concentrations of the salts of calcium, cadmium, 
iron, manganese, and zinc. Lead tends to concentrate in the water surface microlayer (the upper 0.3 
mm of water), especially when surface organic matter is present in thin films. However, most lead 
entering natural waters will precipitate to the sediment bottom as carbonates or hydroxides. 
Migration and speciation of lead in water are influenced by the water flow rate, increased flow rate 
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results in increased concentrations of particulate and labile lead and a decrease in bound forms. At 
low stream flow, lead is rapidly removed from the water column by sedimentation (Eisler, 1988b). 

Lead in sediment is mobilized and released when the pH decreases suddenly or ionic composition 
changes. Methylation of lead occurs in the sediments and is positively correlated to increasing 
temperature, reduced pH, and high microbial activities (Davis, 1994). 

Sorption is a dominant effect on the distribution of lead in soil. Lead readily adsorbs to inorganic 
solids, organic material and hydrous iron and manganese oxides. Because of its affinity for other 
materials, and its solubility characteristics, the mobility of lead in soil is low (USEPA, 1985). Lead 
is not readily taken up by plants. Therefore, its availability to terrestrial life forms also is limited. 
However, excessive amounts of lead can cause growth inhabitation, as well as reduced 
photosynthesis, mitosis, and water absorption (Eisler, 1988b). 

Lead does not appear to significantly bioaccumulated in most fish (ATSDR, 1990b). R4icrocosm 
studies show that lead is not biomagnified through the food chain (USEPA, 1985). Lead 
concentrations tended to decrease markedly with increasing trophic level in both detritus-based and 
grazing aquatic food chains. However, lead is toxic to all phyla of aquatic biota, though effects are 
modified significantly by various biological and abiotic conditions (Eisler, 1988b). 

Lead adversely influences survival, growth, development, and metabolism ofmost terrestrial species. 
The organic forms of lead tend to be more toxic to wildlife than the inorganic lead compounds, but 
the inorganic forms are easily converted into organic lead forms by microorganisms (Da.vis, 1994). 

The toxic effects of lead on aquatic and terrestrial organisms are varied and include mortality, 
reduced growth and reproductive output, blood chemistry alterations, lesions, and behavioral 
changes. However, many of the effects exhibit general trends in their toxic mechanisms. Generally, 
lead inhibits the formation of heme, adversely affects blood chemistry, and accu:mulates at 
hematopoietic organs (Eisler, 1988b). At high concentrations near levels causing mortality, marked 
changes in the central nervous system occur prior to death (Eisler, 1988b). 

Lead primarily enters the body by inhalation and ingestion. The primary site of absorption by 
ingestion in children is the gastrointestinal tract. Fifty percent of all dietary lead ingested by 
children is absorbed, whereas only 8 to 15 percent is absorbed by adults. Studies have also 
demonstrated that trans placental transfer of lead is possible. Inorganic lead is not metabolized in 
the body; rather it is absorbed, distributed and excreted. However, organic alkyl lead is metabolized 
in the liver via an oxidative dealkylation reaction that is catalyzed by cytochrome p-450 in animals 
(ATSDR, 1990b). 

Lead affects various systems of the body. The endpoints elicited at low level exposure are 
neurobehavioral impairment, growth retardation in children, and hypertension in middle-aged men. 
High exposure levels produce encephalopathy, gastrointestinal effects, anemia, nephropathy, and 
electrocardiographic abnormalities (ATSDR, 1990b). 
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Lead affects the hematopoietic system by interfering with heme biosynthesis and ferrochelatase. The 
interference results in a reduction of the hemoglobin concentration in blood and an increase in 
erythrocyte destruction. The combination of these two effects produces hypochromic, normocytic 
anemia with associated reticulocytosis. The impairment of heme synthesis has a far ranging impact 
that is not limiting to the hematopoietic system (ATSDR, 1990b). 

Lead exposure can also affect the central nervous system, cardiovascular system, and reproductive 
system. Death or irreversible health effects may occur as a result of central nervous system 
impairment. Common effects from high level exposure include cardiac lesions and 
electrocardiographic abnormalities. Hypertension has been clearly related to lead exposure. 
Additionally, because lead accumulates in the bones and is sporadically released into the blood, 
exposure prior to pregnancy may affect the fetus. Blood lead reaches the fetus by crossing through 
the placental barrier (ATSDR, 1990b). 

The EPA has stated the “little can be concluded from available epidemiological studies” concerning 
the carcinogenic potential of lead (USEPA, 1990). However, the carcinogenic&y of lead salts 
administered via injection or the oral route has been demonstrated in rats and mice in several studies. 
In most of the investigations, the carcinogenic response has been demonstrated only at the highest 
dose. Although the EPA has stated that animal data are sufficient to conclude carcinogenicity in 
animals, the Agency has further stated that available toxicity data on metallic lead and lead 
compounds are inadequate for quantitative risk assessment (IRIS, 1994). 

MANGANESE 

Manganese is a brittle, silvery metal, which usually occurs as a complex with other metals, such as 
iron. Manganese can occur in soil, water, or air. Because it is an element, manganese cannot be 
degraded by environmental processes. However, it may transform from one manganese compound 
to another. While manganese can be transported in dusts or in water, the main source of routine 
manganese exposure is through ingestion of food. Vegetables, the germinal portions of grains, 
fruits, nuts, tea, and some spices are rich in manganese (Klaassen et al., 1986). 

In the soil, the concentrations and chemical form in which manganese can occur is affected by pH, 
cation exchange capacity, drainage, and other factors. Lower pH and reducing conditions tend to 
favor solubility and hence, the mobility of manganese. Manganese often occurs at higher 
concentrations in the bottom of stratified lakes as a result of its release from bottom sediments as 
manganous ion under reducing conditions (USEPA, 1985). 

Manganese can enter the body through the ingestion of manganese-bearing food or through the 
inhalation of air containing manganese fumes or dusts. It is considered an essential element and 
cofactor in a number of enzymatic reactions with daily intakes ranging from two to nine milligrams. 
Gastrointestinal absorption of the metal is less than five percent. Manganese is transported by a 
plasma-bound pl-globulin protein. It is widely distributed throughout the body, concentrating in 
cells rich in mitochondria. Consequently, tissues such as the pancreas, liver, kidney, and intestines, 
which contain high numbers ofthese organelles, tend to be deposits for manganese (Klaassen, 1987). 
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Noncarcinogenic effects in humans are most pronounced following inhalation exposure. The types 
of effects observed fall into two categories, depending upon the severity and duration of the 
exposure. The first type of effect observed, manganese pneumonitis, is the result of acute exposure. 
Individuals acutely exposed exhibit a lung condition characterized by pathologic change:s including 
epithelial necrosis, followed by mononuclear proliferation. The second, and more serious effect 
observed following chronic manganese exposure, is characterized by neurologic symptoms. Chronic 
manganese poisoning is characterized by psychiatric disorders manifested as irritability, difficulty 
walking, speech disturbances and compulsive behaviors. Long-term etiology includes de:velopment 
of mask-like face and a Parkinsonian-like syndrome (Klaassen, 1987). 

There are no epidemiological studies to suggest that manganese or its compounds are carcinogenic. 
Manganese is classified as a Group D carcinogen, indicating that it is not classifiable as a human 
carcinogen. The basis for this determination is the lack of existing studies to assess this material 
(IRIS, 1995). The evidence for rating manganese as a carcinogen in animals is considered 
inadequate. Most studies that have shown some evidence of carcinogenicity have failed to 
demonstrate a dose-response relationship (IRIS, 1995). 

MERCURY 

Mercury is a silvery, heavy liquid. It exists as insoluble elemental mercury, organic species, and 
inorganic species. Mercury released to the environment will remain there indefinitely. The form 
that mercury exists in (organic or inorganic) may change with time. Chemical speciation is probably 
the most important variable influencing the ecotoxicology of mercury (Eisler, 1987b). Inorganic 
mercury can be methylated by microorganisms indigenous to soils, freshwater, and salt water. This 
process is mediated by various microbial populations under both aerobic and anaerobic conditions. 
Methyl mercury is the most hazardous mercury species due to its high stability, its lipid solubility, 
and its possession of ionic properties that create a high ability to penetrate membranes in living 
organisms. Methylmercury in surface waters is rapidly accumulated by aquatic organisms. The top- 
level predator species usually contain the highest concentrations of methyl mercury (Eisler, 1987b). 

Freshwater plants exhibit a wide range of sensitivity to mercury; however, the most sensitive aquatic 
plant is less sensitive than the most sensitive freshwater animal. Fish tend to be more resistant to 
mercury than mollusks and crustaceans (Eisler, 1987b). 

Mercury released into soils or surface water will exist in the mercuric state (Hg”) and lmercurous 
(H’) states as a number of complex ions with varying water solubilities. Mercuric mercury, present 
as complexes and chelates with ligands, is probably the most predominant form of mercury present 
in surface waters (ATSDR, 1989~). 

Volatile forms of mercury present in surface water are expected to evaporate into the air; whereas, 
solid forms of mercury partition to particulates or are transported in the water column, depending 
on their solubility. The two most important transformation processes in the fate of mercury in 
surface waters are biotransformation and bioaccumulation. Photolysis of organomercurial also may 
occur in surface waters (ATSDR, 1989~) 
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Mercury released into soils may undergo the same chemical and biological transformations as 
mercury released into surface waters. Mercuric mercury usually forms complexes with chloride and 
hydroxide ions in soils. The specific compounds formed are dependent on pH, salt content, and 
composition of the soil solution (ATSDR, 1989~). 

A number of toxic responses have been reported for mercury exposure. Eisler (1987b) reports that 
juvenile life stages are most susceptible to acute effects of mercury exposure. In fish, acute 
exposure, results in impaired respiration, sluggishness, and loss of equilibrium (Armstrong, 1979). 

Mercury is a potent neurotoxin, resulting in impaired muscular coordination, weight loss, and apathy 
in birds, mammals, and fish (Eisler, 1987b). Other reported effects include histopathological 
changes, changes in enzyme activity levels, mutagenicity, teratogenicity, and reproductive 
impairment. Mercury, especially methylmercury, is known to concentrate in biological tissues and 
magnify through the food chain. 

Mercury and its compounds have no known biological function. It is a mutagen, teratogen, and 
carcinogen, and causes embryocidal, cytochemical, and histopathological effects. Forms of mercury 
with relatively low toxicity can be transformed into forms of very high toxicity, such as 
methylmercury, through biological processes. 

All mercury compounds interfere with thiol metabolism in organisms, causing inhibition or 
inactivation of proteins containing thiol ligands and ultimately leading to mitotic disturbances (Das 
et al, 1982). Mercury binds strongly with sulfhydryl groups. Phenyl-and methylmercury compounds 
are among the strongest known inhibitors of cell division (Birge et al., 1979). In mammals, 
methylmercury irreversibly destroys neurons of the central nervous system. 

Early developmental stages are the most sensitive to toxic effects of mercury. Organomercury 
compound, especially methylmercury, are more toxic than inorganic forms. In aquatic organisms, 
mercury adversely affects reproduction, growth, behavior, osmoregulation and oxygen exchange. 
At comparatively low concentrations in birds and mammals, mercury adversely affects growth and 
development, behavior, motor coordination, vision, hearing, histology, and metabolism. In 
mammals, the fetus is the most sensitive stage (Eisler, 1987b) 

NICKEL 

Nickel is a naturally occurring, silvery metal that is found in the earth’s crust. Nickel released into 
water will exist in both soluble and insoluble forms depending on the chemical and physical 
properties of the water. Nickel has not been shown to volatilize from the water surface. Nickel is 
significantly bioaccumulated in some, but not all aquatic species (ATSDR, 1988). Nickel adversely 
influences cell membranes with increasing water hardness (Davis, 1994) 

Nickel is extremely persistent in soil; however, it still has the potential to leach through soil into 
groundwater. The average residence time of nickel in soil is estimated to be 2,400 to 3,500 years. 
The sorption of nickel into soils has found to correlate with suspension pH, total iron, and surface 
area. Organic complexing agents in soil tend to restrict the movement and availability of nickel in 
soil by forming organo-nickel complexes. Nickel is not expected to volatilize from soils (ATSDR, 
1996). Nickel is not essential to plants sometimes it produces toxic effects (Davis, 1994). 
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The most probable exposure routes of nickel are through dermal contact, inhalation of dust, and 
ingestion of nickel-containing soils. The respiratory system is the primary targe of nickel exposure 
following inhalation. Manifestations such as inflammation of the lungs, fibrosis, macrophage 
hyperplasia, and increased lung weight have been noted in animals exposed to nickel. Animals 
exposed to nickel through oral exposure were noted to have lethargy, ataxia, irregular breathing, 
salvation, and squinting (ATSDR, 1996). 

Teratogenic and reproductive effects of nickel in humans and animals are inadequate. However, 
mammalian cell transformations data suggests that specific nickel compounds are mut.agenic and 
cause chromosomal alterations (ATSDR, 1988). Although the EPA has not assigned a (carcinogen 
classification for soluble salts of nickel, it has assigned a Group A classification for nick:el refinery 
dust, nickel carbonyl and nickel subsulfide. This classification indicates .that there is sufficient 
evidence form epidemiologic studies to support a causal association between nickel exposure and 
cancer in humans (ATSDR, 1988). 

SILVER 

Silver is a naturally occurring metal. It is acquired as a by-product during the retrieval of copper, 
lead, zinc, and gold ores. Silver has been used for surgical protheses, splints, fungicides, and 
coinage. Silver is currently being used in photographic materials, electrical products, paints, and 
batteries (ATSDR, 19890. 

SiIver in water will exist as a monovalent ion in the forms of sulfate, bicarbonate, or sulfate salts or 
absorbed to particulate matter. In freshwater, silver may form complex ions with chlorides, 
ammonium, and sulfates; form soluble organic compounds; become adsorbed onto humic complexes 
and suspended particulates; or become incorporated into, or adsorbed onto aquatic biota. Sorption 
is the primary process causing silver partitioning in sediments. The majority of silver released into 
water will be sorbed by manganese dioxide which is affected by pH and oxidation-reduction 
conditions (ATSDR, 19890. 

The transportation of silver released to soils is dependent on the drainage (silver tends to b’e removed 
from well-drained soils), oxidation-reduction potential, pH conditions, and the presence of organic 
matter. Silver tends to form complexes with inorganic chemicals and humic substances in soils. 
Silver is not likely to biotransform due to its toxicity to soil microorganisms and in:hibition of 
bacterial biodegrative enzymes (ATSDR, 1989f). 

The major forms of silver in the atmosphere include metallic silver, silver sulfide, silver sulfate, 
silver carbonate, and silver halides. Silver released into the atmosphere is likely to travel long 
distances as fine particles (ATSDR, 1989f). 

THALLIUM 

Thallium is crystalline form blue-white metal. Thallium metal forms a brownish-black oxide upon 
exposure to air. Thallium is highly reactive, readily soluble in acids and forms monovalent thallous 
and trivalent thallic salts, the latter being less stable (Friberg et al., 1986). 
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Thallium is found in the U.S.A. and Brazil in the minerals lorandite and crookesite. However, it is 
usually recovered from flue-dust residues from zinc and lead smelters and as a by-product of 
cadmium production. Thallous sulfate was used on a large scale as a rodenticide, but this has been 
replaced in some countries. Thallium is also used in photoelectric cells, lamps, in electronics, and 
in semiconductors and scintillation counters (Friberg et al., 1986). 

Thallium is widely but sparingly distributed over the earth, mainly in rock formations and soils 
containing potassium feldspars and micas. Thallium is also found in potash, lead and zinc ores; and 
in fossil fuels. The most important sources of thallium exposure in the general population are air 
emissions from coal-burning power plants, and copper, lead, and zinc smelters (Friberg et al., 1986). 

In reducing environments, thallium may be precipitated as the metal or as thallium sulfide. 
However, much of the thallium present in the aquatic systems is likely to remain in solution and be 
transported to the oceans. Active removal of some dissolved thallium by sorption to clay minerals 
and hydrous metal oxides present in bed sediments is probably an important environmental process. 
Thallium is readily taken up by aquatic organisms and bioaccumulation may also be an important 
process. Results of limited studies with algae suggest that thallium may also be available for food 
chain magnification (Doull et al., 1980). 

There is no evidence to suggest that photolysis or volatilization are important environmental 
processes. Although there is speculation that thallium can be methylated under aerobic condition 
by electrophilic attack, biotransformation does not appear to be an important process in aquatic 
systems (Doull et al., 1980). 

Thallium is not a normal constituent of animal tissues. It is absorbed through the skin and 
gastrointestinal tract (Klaassen, 1986). Symptoms associated with acute poisoning in humans 
include gastrointestinal irritation; liver and kidney damage; pulmonary edema; degenerative change 
in the adrenal, peripheral nervous system, and central nervous system; and ocular effects, including 
optic neuritis and, rarely, cataracts. Rats appear to be particularly sensitive to the catactogenic 
activity of thallium (Doull et al., 1980). 

There is no evidence that thallium is carcinogenic to humans or experimental animals, and it does 
not appear to have significant mutagenic activity. Exposure to thallium salts during critical 
developmental stages is reported to produce achondroplasia in chickens and rats. No other 
significant teratogenic effects are reported (Doull et al., 1980). 

VANADIUM 

Vanadium is a bright, white, soft, ductile metal. Vanadium is not found native, but is found in the 
following ores: patronite, roscoelite, carnotite, and vanadinite (Hawley, 1987). It can also be found 
in foods, such as milk, seafood, cereals, and vegetables (Klaassen et al., 1986). Vanadium is used 
as the target material for x-rays, in the manufacture of alloy steels, and as a catalyst for sulfuric acid 
and synthetic rubber (Hawley, 1987). 
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Vanadium released into surface water can be transported depending on the chemical species present 
and by environmental factors determining its solubility and binding to organic materials (Hawley, 
1987). 

Vanadium is moderately absorbed by human adipose tissue. Parenteral administration increases 
levels in the liver and kidney in animals, but these amounts may only be transient. Vanadium can 
also be found in lung tissue if it is inhaled, but other organs contain negligible amounts (Klaassen, 
1987). 

Vanadium has not produced carcinogenic, metagenic, teratogenic, or reproductive effects in humans 
or animals. However, industrial exposure to airborne vanadium compounds can cause e:ye and skin 
irritation. Also, gastrointestinal distress, nausea, vomiting, abdominal pain, cardiac palpitation, 
tremor, nervous depression, and kidney damage have been linked with industrial exposure (Klaassen, 
1987). 

ZINC 

Zinc is a bluish, white metal that is essential for normal growth and reproduction in plants and 
animals and is regulated by metallothioneins. Metallothioneins act as temporary zinc storage sites 
and aid in reducing the toxicity of zinc to both vertebrates and invertebrates (Olsson et al., 1989). 

Zinc released into surface water does not volatilize, but primarily settles into the bottom sediments. 
Zinc can be present in water as either suspended or dissolved compounds. Dissolved zinc may occur 
as the free (hydrated) zinc ion or as dissolved complexes and compounds with varying degrees of 
stability. Suspended (undissolved) zinc may be dissolved following minor changes in the water 
chemistry or may be sorbed to suspended matter. The sorption of zinc is affected by the nature of 
the zinc, the concentrations of the zinc, the pH, and the salinity of the water. Zinc tends to be more 
absorbed at higher pH concentration (>7). Desorption of zinc from sediments occurs as salinity 
increases (ATSDR, 1989e). 

Sorption of zinc is the dominant fate of zinc in the aquatic environment. Zinc partitions to sediments 
or suspended solids in surface water via sorption onto hydrous iron and manganese oxides, clay 
minerals, and organic matter. Transport of zinc in the aquatic environment is dependent upon the 
composition of suspended and bed sediments. Dissolved and particulate iron and manganese 
concentrations, pH, salinity, concentrations of complexing ligands, and the concentration of zinc 
affect the transport of zinc (Eisler, 1993). In freshwater, zinc is the most soluble at low plH and low 
alkalinity concentrations. In natural waters, two reactions can occur: the competition for 
complexation sites between metal ions, and the competition between different ligands for the same 
metal ion (ATSDR, 1989e). 

Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor sink 
for zinc compared with the sediments (ATSDR, 1989e). Zinc bioavailability and toxicity to aquatic 
organisms are highest under conditions of low pH, low alkalinity, low dissolved oxygen, and 
elevated temperatures. Soluble species of zinc are the most bioavailable and most toxic (Eisier, 
1993). 
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Zinc released onto soil is likely to be strongly absorbed. The mobility of zinc in soil is dependent 
upon the solubility of the speciated forms of the compound and on the soil properties (sorption 
potential, pH, salinity; anaerobic). Little land-disposed zinc is in a soluble form; therefore, mobility 
is limited by a slow dissolution. Consequently, zinc is not likely to migrate into groundwater 
(ATSDR, 1989e). 

Zinc has its primary metabolic effect on zinc-dependent enzymes that regulate the biosyntheses and 
catabolic rate of RNA and DNA. High levels of zinc induce copper deficiency and interfere with 
the metabolism of calcium and iron (Goyer, 1986). The pancreas and bone appear to be the primary 
targets of zinc toxicity in birds and mammals. Pancreatic effects include cytoplasmic vacuofation, 
cellular atrophy, and cell death (Lu and Combs, 1988). Zinc preferentially accumulates in bone, and 
induces osteomalacia (softening of the bone caused by a deficiency of calcium, phosphorus, and 
other minerals (Kaji et al., 1988). Gill epithelium is the primary target site in fish. Zinc toxicosis 
results in destruction of gill epithelium and tissue hypoxia (Spear, 1981). 
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Studies used to estimate NOAELS and NOAELS not available from Suter et al. 1996 are discussed 
below. 

PAHs 

The USEPA reported forestomach tumors in 100 percent of female mice fed 1,000 mg/kg BW/day 
of PAHs for 29 weeks. Rigdon (1967) conducted a feeding test on CFW mice. The endpoint in the 
test was forestomach tumors. Mice, in nine treatment groups, were fed between 0.13 mg/kg BW/day 
and 32.5 mg/kg BWlday for 110 days. The highest dose produced tumors in 90 percent of the mice. 
From this study, the NOAEL was determined to be 1.3 mg/kg BW/day and a LOAEL of 2.6 mg/kg 
BW/day (4 percent occurrence of tumors). 

Based on these studies, 2.6 mglkg BWlday LOAEL and 1.3 mglkg BW/day NOAEL were for a 0.03 
kg mouse (USEPA default body weight, 1993), were used to calculate NOAELs and LOAELs for 
the shrew, fox, mouse, mink, and vole. 

Trust et al. (1993) conducted studies on adult and nesting European starlings. Nesting birds (nine 
days old) were gavaged with corn oil containing 7,12-dimethylbenz(a)anthracene at total doses of 
0, IO, and 100 mg/kg BWlday (five equal doses of 0,2,20 mg/kg BWlday over five days). Nesting 
birds showed no adverse effects at 0 and 10 mg/kg Bw/day. However, 100 mglkg BWlday resulted 
in 11 percent reductions in mean body weight, a 16 percent reduction in mean hemoglobin 
concentrations, and a 90 percent reduction in lymphocyte proliferation (as measured via a 
stimulation index). Adult starlings dosed as high as 300 mg/kg BW/day showed no adverse effects. 

Based on the above-mention study, 100 mg/kg BW/day was used for a LOAEL and1 10 mg/kg 
BW/day was used for a NOAEL (calculated from the LOAEL by dividing by a factor often) in the 
robin, quail, woodcock, wren, and hawk models for this ecological RA. 

DDD, DDE, and DDT 

A study conducted by Ford (199 1) found DDT doses of 0.088 mg/kg/day to have no effects on quail. 
Another study conducted by Fitzbugh (1948) using rats found an NOAEL value of 0.8 mg/kg/day. 
For this ecological RA, a NOAEL of 0.88 mg/kg/day was used in the receptor models for the heron, 
wren, woodcock, hawk, and robin for DDD, DDE, and DDT. A NOAEL value of 0.8 mg/kg/day for 
a 0.35 kg rat (default body weight, USEPA, 1993) was used to calculate NOAELS and NOAELS for 
mammalian receptors for DDD, DDE, and DDT. No NOAELS or LOAELs were found :for the fish 
or frog models; therefore, these receptors were not modeled in the ecological assessment for DDD, 
DDE, or DDT. 

13-Dinitrobenzene 

A study (Linder et al., 1986) was conducted on Sprague-Dawley rats to determine reproductive 
impacts of 1,3-dinitrobenzene. The study was conducted for five days a week for 12 weeks. Rats 
were fed doses of 0,0.75, I .5,3.0, and 6 mg/kg/day of dinitrobenzene. No offspring were produced 
from untreated females and males dosed with 3 or 6 mg/kg/day of RDX. Decreased spermatogenesis 
occurred in males dosed with 1.5 mglkglday. No adverse effects were observed at 0.75 mg/kg/day 
of RDX. 
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Cody et al. (198 1) conducted a study on Charles River rats for 7 days a week for 16 weeks. The rats 
were orally fed (through drinking water) 0, 3, 8, and 20 mg/L of RDX. The average doses were 
reported to be 0, 0.4, 1.13, and 2.64 mg/kg for males. The test results show a significant decrease 
in testes weight and histological evidence of slight to moderate decrease in spermatogenesis in rats 
receiving 2.64 mg/kg/day. No adverse effects were observed at 1.13 or 0.4 mg/kg/day. 

From the above studies, a chronic NOAEL of 0.054 mg/kg/day for a 0.35 kg rat (default body 
weight, USEPA, 1993) was used to calculate NOAELs and LOAELs for mammalian receptors. 

HMX 

A study (Everett et al., 1985) conducted on B6C3Fi mice for 13-weeks fed doses of 0, 50, 12, 30, 
75, and 200 mg/kg/day to males and doses of 0, 10, 30, 90, 250, and 750 mg/kg/day. The study 
found a decrease in survival at dose levels greater than 30000 pg/kg/day. 

For this assessment, a NOAEL of 3 mg/kg/day for a 0.03 kg mouse (default body weight, USEPA, 
1993) was used to calculate NOAELs and LOAELs in the receptor models for the shrew, vole, mink, 
fox, and mouse. No NOAEL values were located for the avian and aquatic species; therefore, HMX 
concentrations were not evaluated in the bass, frog, heron, robin, woodcock, wren, quail, or hawk 
receptor models. 

A lowest chronic value for the protection of fish of 4,900 pg/L was used as a NOAEL in this 
ecological assessment (Talmage and Opresko, 1996b). 

A study (Lish et al., 1984) was conducted on B6C3Fi mice for two years. The mice were exposed 
to dose concentrations of 0, 1.5, 7.0, 35.0, and 100 mg/kg/day of RDX. Statistically significant 
levels of testicular degeneration occurred at 35 and 100 mg/kg/day. In addition, at these levels, 
dosed females exhibited a statistically significant increase in hepatocellular carcinomas. Weekly and 
biweekly body weights for the male mice in the 78 mg/kg/day group ranged from 24.1 g before the 
test began to 38.6 g after 53 weeks and 37.8 g after 104 weeks. The overall mean of weekIy and 
biweekly means was calculated to be 35.98. 

A NOAEL of 7 mg/kg/day for a 0.03 kg mouse (default body weight, USEPA, 1993) was used in this 
risk assessment to calculate NOAELs and LOAELs for mammalian receptors. 

1,3,5-Trinitrobenzene 

A study (Pathology Associates, Inc., 1994) was conducted on male white-foot mice for 90-days to 
determine reproductive effects. Mice were fed doses of 0, 150, 375, and 750 mg/kg diet. The 
average doses were calculated at 0, 23.5, 67.44, and 113.51 mg/kg/day of trinitrobenzene. 
Seminiferous tubular degeneration was observed in 3 of the 9 males receiving 113.5 1 mg/kg/day of 
trinitrobenzene. No adverse testicular effects were found in the mice dosed with 23.5 and 67.4 
mglkgfday of trinitrobenzene. 
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Another rat study (Reddy et al., 1994) was conducted for 90-days. The rats were dosed with 0,4, 
2 1, and 44 mg/kg/day oftrinitrobenzene. Moderate to severe seminiferous tubular degeneration was 
seen in males receiving 21 or 44 mg/kg/day of the trinitrobenzene. No adverse effects (occurred at 
4 mglkglday. 

For this assessment, a chronic NOAEL of 0.4 mg/kg/day for a 0.35 kg rat (default body weight, 
USEPA, 1993) was used to calculate NOAELs and LOAELs for mammalian receptors to 
trinitrobenzene concentrations. 

2,4,6-Trinitrotoluene (surface soil, surface water, and sediment) 

A study conducted by Bailey and Spanggord (1983) found TNT to cause no effects to fathead 
minnow eggs at concentrations ranging from 40 to 1200 pg/L. A NOAEL value of 40 pg/L was 
used to assess effects of surface water concentrations of TNT to the fish community. 

The study by Dilley et al. (1982) in which Sprague-Dawley rats were administered TNT in the diet 
at doses of 0, 1.4, 6.97, 34.7, or 160 mglkgfday for 13 weeks was chosen to derive screening 
benchmarks for representative wildlife. A NOAEL of 1.6 mg/kg/day was calculated from a 
subchronic LOAEL of 160 mg/kg/day with the endpoint being effects on the reproductive system. 

A 13-week study (Levine et al., 1990) was conducted using rats to determine reproductive system 
affects to TNT concentrations. The rats were fed 0,2, 5,25, 125,300 mglkglday of TNT. Anemia 
and congestion ofthe spleen occurred in male rats receiving 25 mg/kg/day. Males and females dosed 
with 300 mg/kg/day exhibited histopathologic changes in the brain, liver, and kidneys. The 
incidence of degeneration of the seimniferous tubular epithelium of the testes was l/l 0,6/l 0, 1 O/l 0 
for males dosed with 25, 125, and 300 mg/kg/day was LOAEL for testicular atrolphy and 5 
mglkglday was the NOAEL. 

For this assessment, a chronic NOAEL of 0.5 mg/kg/day for a 0.35 kg rat (default boldy weight, 
USEPA, 1993) of TNT was used to calculate NOAELs and LOAELs to mammalian receptors. No 
NOAELs were found for avian or aquatic species; therefore, TNT was not assessed in the bass, frog, 
heron, robin, woodcock, wren, quail, or hawk models. 
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APPENDIX K.3 
FIELD DATA FORMS 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 22 xX)( ~atet 893-96 
Date: Time: 

State: county: 

Sample Type: Fish Benthic Macroinvertebrate Surface Water 

SAMPLlNG EQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer Spoon 

Riparian Zone/lnstream Features 

Predominant Surrounding Land Use: @ Urban Industrial Other: + kl&/ 

Shore Vegetation: LfPtzS& 5 

Aquatic Vegetation: 

Estimated Stream Width: N”& ft Est. Stream Depth: aft Riffle: /-fi Run . --E- Pool: < 

Stream Type: Cold Water Warm Water Velocity: Channelized: Yes _ No _ 

Canopy Cover: Open Partly Open Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical e Other: 

Sediment Oils: ka Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments 

Sediment Description: 

Replicate: #l: __ Replicate #2: __ Replicate #3: ____ 

Water Odors: Normal Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen None Secchi: ft. 

Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: Tide: In out 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: Date: g-a3 -96 
Date: 

State: 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gill Net Ponar 

Time: 

Time: 

county: 

Riparian Zone/Instream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: 

Industrial Other: 

Aquatic Vegetation: 

Estimated Stream Width: aft Est. Stream Depth: /r/Aft Riffle: a Run: Pool: ft -ft 

Stream Type: Cold Water Warm Water Velocity: Channelized: Yes _ No _ 

Canopy Cover: Open Partly Open @s- Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical e Other: 

Sediment Oils: &e Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: ___ Replicate #2: __ Replicate #3: ___ 

Sediment Description: s,/ t 

Water Odors: Normal Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen None Secchi: 

Turbidity: Clear Slightly Turbid Turbid Opaque 

Weather Conditions: 

ft. 

Water Color: 

Tide: In out 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 22 5Bo3 Date: 5/-as-96 Time: 

vn/4 mm Date: Time: 

State: county: 

Sample Type: Fis Benthic Macroinvertebrate e Surface Water 

SAMPLING EQUIPMENT Seine Gill Net Ponar Kemmerer Sediment Corer -Other: - 

Riparian Zone&stream Features 

Predominant Surrounding Land Use: @ Urban Industrial Other: +&b ,ec’ 

Shore Vegetation: 

Aquatic Vegetation: 

EstimatedStream Width: &bft Est. Stream Depth: &fi ft Riffle: u. ft Run: aft Pool: 
4 

ft 

Stream Type: Cold Water Warm Water Velocity: Channelized: 

pig 

Yes _ No _ 

Canopy Cover: Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical 

Sediment Oils: , Abz 

e Other: 

Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #1: - Replicate #2: __ Replicate #3: - 

Sediment Description: b /a&*~ 

Water L 

Depth 
Temp. PH 

“C k3.u.) 
Dissolved Oxygen 

b&m 
Conductivity 

(micromhos/cm) 

Water Odors: Normal Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen None Secchi: ft. 

Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: Tide: In out 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 

Sample Type: 

SAMPLING EQUIPMENT: Seine Gill Net 

Riparian Zone/Instream Features 

Predominant Surrounding Land Use: m Urban Industrial Other: 

Shore Vegetation: 

Aquatic Vegetation: 

Estimated Stream Width: aft Est. Stream Depth: 1 - ” 3”W Riffle. ft Run: 

Stream Type: Cold Water FrJ Velocity: ’ - 

Pool: ft -ft 

Channelized: Yes _ No _ 

Canopy Cover: Open Partly Open Partly Shaded 

Sediment/Substrate: 

Sediment Odors: Normal cs> Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oils: cm Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments a--.. Replicate: #l: - Rephcate #2: s Replicate #3: & 

Sediment Description: ba/-sa s-4.4 

Depth 
Temp. 

“C 

g&6 

PH 
(S.U.) 

r3 

Disdved Oxygen Conductivity Salinity 
(n&W (micromhoskm) (PPtl 

16% 7 04 

Water Odors: w Sewage Petroleum Chemical Other: 

Water Surface Oils: 

Turbidity: Clear 

Weather Conditions: Tide: In out 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: Date: $awx9 

Sample Type: 

SAMPLING EQUIPMENT: Seine Gill Net 

Riparian Zone/h&ream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: 

Urban Industrial Other: 

Aquatic Vegetation: 

Estimated Stream Width: / -3 ft Est. Stream Depth: &L Riffle: - ft Run: - ft Pool: - ft 

Stream Type: Cold Water Warm Water Velocity: Channelized: Yes- No _ 

Canopy Cover: Open Partly Open Partly Shaded 

Sediment/Substrate: 

Petroleum Chemical Anaerobic Other: ’ 

Sediment Oilsz Absent Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments 3 Replicate: #l: __ c2 Replicate #2: __ RepIicate #3: 2, 

Sediment Description: 

Water- A 

Water Odors: 
0 

rmal Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen 

Turbidity: Clear 

Weather Conditions: 

e ti? ‘YYifIue Water Color: 

Tide: 

w Petroleum Chemical Other: 

ft. 
- 

Turbid 
/ 

Opaque Water Color: 

Tide: In out 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

StationNumber: -fsd/SDo~ Date: 8-JD-% 

Sample Type: Fish 

SAMPLING EQUIPMENT: Seine Gill Net 

Riparian Zone&stream Features 

Predominant Surrounding Land Use: 
0 

Fores Urban Industrial Other: 

Shore Vegetation: 0 fX~sO.5 
J 

Aquatic Vegetation: fiu.Tht~ &f&oL) 
J 

Estimated Stream Width: q-sft Est. StreamDepth: 1-3 ft Riffle: - ft Run: - ft Pool: - ft 

Stream Type: Cold Water 

Canopy Cover: 

& e Velocity: qjdfi/ Channelized: Yes _ Nd_c 

Open Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical @T Other: %&& 

Sediment Oils: Absent Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments J-- s- a 

dmL 
Replicate: #l: - Replicate #2: __ Replicate #3: ___ 

Sediment Description: Gjrrl~y Se / b-e&5 + orsavljc dfa 
J- J / d 

Water -. 

Water Odors: 
Tfc3 

rmal Sewage Petroleum 

Water Surface Oils: Slick Sheen 

Turbidity: Clear Slightly Turbid 

Weather Conditions: dam. &&&r/q 
J’ 1’. - 

Chemical Other: 

Secchi: ft. 

Opaque Water Color: 

Tide: In -a 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

SAMPLING EQUIPMENT: Sein 

Riparian ZonefInstream Features .:. * 

Predominant Surrounding Land Use: e Urban Industrial Other: 

Shore Vegetation: &&Js*~ 

Aquatic Vegetation: Muv4 

Estimated Stream Width: /b ’ ft Est. Stream Depth: c/0 3 ft Riffle: - ft Run: rr 15 Pool: - ft 

Stream Type: Velocity: t,id Channelixed: Yes _ No g 

Canopy Cover: Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical 

@ 

e Other: 

Sediment Oils: Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Re licate: ‘# 1: 

P 

- Replicate #2: / AIL 
I Replicate #3: GL!! 

Sediment Description: &iey s;if ‘/hd @ 6~ yqUfC ot&.&-!S 

Water: 

Dissolved Oxygen 

“i, ) 

Water Odors: @ Sewage Petroleum 

Water Surface Oil% Slick Sheen 

Turbidity: Clear Slightly Turbid 

Weather Conditions: 

Chemical Other: 

Secchi: - ft. 

Opaque Water Color: _ AI r)uLc 

Tide: In 0 .out 



SAMPLING STATION CHARkCTERIZATION DATA SHEET 

Station Number: L$s kl/SDI i Date: g - 30-76 Time: DU.&J) w7y=kj; 

Samplers: A fy b : fin7 ‘. ,aL Date: %a1 -9b Time: I 0 +%0&Y% 

Water Body: &j&#‘fi r( !4+& State: \/A 

Y 3 
County: 

Sample Type: Fish Benthic Macroinvertebrate @j%ig <GtaJ 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer Spoon Other: D!*p 

Riparian Zone/Instream Features 

Predominant Surrounding Land Use: 
0 

ore& Urban Industrial Other: 

Shore Vegetation: 0 ~9 5 % 5 
d 

Aquatic Vegetation: 

EstimatedStream Width: 75 ft Est. StreamDepth: 3-5 ft Riffle: - ft Run: - ft Pool: - ft 

Stream Type: Cold Water 

Canopy Cover: 

Sediment/Substrate: 

Sediment Odors: Norma fT-$ 

Sediment Oils: 

Velocity: +dn / Channelized: Yes _ No - 

Partly Open Partly Shaded Shaded 

Sewage Petroleum Chemical Anaerobic Other: ** 

Slight Moderate Profuse HNu 
I e c) 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: I Replicate #2: & Replicate #3: e 

Sediment Description: dw s 
J / 

Water L 

Water Odors: @ Sewage Petroleum 

Water Surface Oils: Slick Sheen 

Turbidity: Clear Slightly Turbid 

Weather Conditions: I tin n Q -35’ 
J 

Chemical Other: 

ft. 

Water Color: 

In 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: ‘lscc ,I.s& ia Date: g- ab--?b 
Samplers: m _ 

, 
lG$Tf, Date: 8 -a l-469 

Water Body: &,&. &/R)ltjz &/a&$ 
.-l 

J State: L/r4 County: L 

Sample Type: 

SAMPLING EQUIPMENT: 

Riparian Zonekstream Features 

Predominant Surrounding Land Use: e Urban Industrial Other: 

Shore Vegetation: GtiSsQS 

Aquatic Vegetation: n )b Itc) 

Estimated Stream Width: &<b ft Riffle: - Est. Stream Depth: 3?>’ ft ft Run: - ft Pool: - ft 

Stream Type: Velocity: &A& ! Channelized: Yes __ 

Canopy Cover: Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: ormal 

Es 

Sewage Petroleum Chemical Anaerobic Other: \ 

Sediment Oils: Absent Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: SL Replicate #2: a _ Replicat’e #3: as cz 
. 

Sediment Description: 9pm s,+ 
J 4 

Water Odors: 
cl 

ormal Sewage Petroleum 

Water Surface Oils: Slick Sheen 

Turbidity: Clear Slightly Turbid 

Weather Conditions: 

Comments: 

Chemical Other: 

Secchi: 

Opaque Water Color: “Ucr, r,1/7 

Tide: In (3 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Date: g-x+96 Time: D 903fJC4 
/ 

Date: Time: 

State: !/+ -4 County: 

Sample Type: Fish Benthic Macroinvertebrate Sediment Surface Water 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer Spoon Other: 

Riparian Zone&stream Features 

Predominant Surrounding Land Use: 

ShoreVegetation: G/l tc 5 %’ 5 Tf 

Other: 

Aquatic Vegetation: 

Estimated Stream Width: - 

Stream Type: 

&k?m Dwth;~~ J~,~~ha~;;izy<s r:z 

Cold Water 

Canopy Cover: Open Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum 

m Slight 

Chemical prs Other: =5!f- 

Sediment Oils: Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replicate #2: __ Replicate #3: __ 

Sediment Description: 

Water A 

Depth 
Temp. PH 

“C (S.U.) 
Dismlved Oxygen 

(r&/W 
Conductivity Salinity 

(micromhos/cm) (PPtJ 

Water Odors: Normal Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen None Secchi: ft. 

Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: Tide: In 





APPENDIX L.l 
TERRESTRIAL RECEPTOR MODELS, SITE 4 - SOIL HOT SPOT 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 
CONSERVATIVE ASSUMPTIONS 
SITE 4 -BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw+Iw))*H) / BW 

cs 
CW 

BAF 
Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Descriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

American Woodcock 
CS (Chemical Specific) 
cs 
cs 

1.730E-02 
I .663E-0 I 

NA 
I .OOOE+OO 
l.OOOE+OO 
1.270E-0 1 
1.6638-O 1 
2.113E-02 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mg/W (mg/L) 

Soil-Worm 
BAF Dose cNOAEL Hazard Quotient 

IAluminum I 3710 I 0.147 I 2.00E-01 I I .48E+03 I I .097E+02 

= DoselNOAEL 

Lead 
Maneanese 

I 45 I 0 I .52E+OO I 
224 0.0947 I 1.24E-0 I 

4HS Terr Models&, cWoodcock 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 
4.4’-DDD 

(W K-9 

0.077 0 
4,4’-DDE I 0.073 I 0 

4.4’-DDT 0.93 0 

Acenaphthene 25 0 
Acenaohthvlene I 0.58 I 0 
Anthracene 
Benzda)anthracene 

I 34 0 
67 I 0 

Benzo(a)pyrene 56 0 
Benzo(b)fluoranthene 54 0 
Benzo(e.h.i)oervlene 14 0 
Benzo(k)fluoranthene 7.8 0 
Bis-(Z-Ethylhexyl)phthalate 0.083 0.04 
Catmole 44 0 
Chrysene 63 0 
Dibenz(a,h)anthracene 6.1 0 
Dibenzofuran 8.1 0 
Di-n-butylphthalate 0.24 0 
Di-n-octylphthalate 0.059 0 
Fluoranthene 140 0 
Fluorene 12 0 
Indeno(l,2,3-cd)pyrene 32 0 
Naphthalene 8.9 0 
N-Nitrosodiphenylamine 0.22 0 

Phenanthrene 
Pyrene 
Trichloroethene 

Notes: 
NA = Not Applicable 

120 0 
.^ 

IIU 0 

0.008 0 

Soil-Worm 
BAF 

(mgk) 

2.00E+oo 
I .06E+ol 
7.00E-0 I 
3.00E+OO 
I .59E+O 1 
1 .OOE+OO 
I .OOE+OO 
2.00E-0 I 
3.OOE-0 1 
2.20E-01 
3.20E-01 
2.70E-01 
3.40E-01 
2. IOE-01 
1.50E-01 
2.lOE-01 
I .OOE+OO 
I .OOE+OO 
4.40E-0 I 
4.90E-01 
I .OOE+OO 
I .OOE+OO 
1 .OOE+OO 
3.70E-0 I 
2.00E-01 
J.IOE-01 
2. IOE-0 1 
I .OOE+OO 
2.8OE-01 
^ ^^_ ^. ,.Y”!3J, 
I .ooE+oo 

Dose 
(mglkglday) 

cNOAEL 

b?dkg/day) 

2.IZE-01 I 8800E-01 
I .02E+OO 8.800E.0 I 
9.79E-01 8.800E-0 I 
3. I7E-02 2.140E+OO 
I .70E+OO NA 
6.658-03 1 .OOOE+O I 
1.59E.02 NA 
l.l9E+OO I .OOOE+O I 
1.32E+O 1 I .OOOE+O I 
2.46E-01 1 .OOOE+O I 
1.89E+Ol 1 .OOOE+O 1 
3.28EtOI I.OOOE+Ol 
3.26EtOI I .OOOE+O I 
222E+Ol I .OOOEi-0 1 
4.66E+oo 1 .OOOE+O 1 
3.21EtOO I .OOOE+O I 
1.27E-01 I. I OOE+OO 

6.36E+OI I .OOOE+Ol 

I.ILE+uI I .UUU~.+U I 

1.16E-02 I NA 

Hazard Quotient 
(= DoseMOAEL) 

NA 
0.0 
NA 
0.1 

NA 

NA 

0.4 
NA 

4HS Terr Modelsxls, cWoodcock 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

CS 

cw 

BAF 
IS 

Iv 
HR 
SA 
H 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil-Plant bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=l for screening) 

BW Body weight (kg) 
FI Food ingestion rate (kg/day) 
WI Water ingestion rate (L/day) 

Detected Constituent 
INORGANICS 
Aluminum 
Antimonv 

KS) (CM 

3710 0.147 
20.4 0 

Arsenic 486 0 
Barium 45.3 0.0308 
Chromium 6.9 0.0037 

> 

Babwhite 
CS 
CS 
cs 

1.803E-03 
I. 803E-02 

NA 
I .OOOE+OO 
I .OOOE+OO 
I .540E-0 1 
1.803E-02 
2.521E-02 

(Chemical Specific) 

Soil-Plant 
BAF Dose cNOAEL 

I (mg/kg/day) (mgikglday) 

4.00E-03 4.52E+Ol I .097E+02 
2.00E-01 I 7.17E-01 I NA 

Hazard Quotient 
(= Dose/NOAEL) 

0.4 
NA 

0.0 
NA 
0.8 
0.0 
0.0 

4HS Terr Modelsxls, cQuail I2/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 
4/S-DDD 
4$-DDE 
4/Y-DDT 
alpha-Chlordane 
Amclor-1016 
Endosulfan II 

Maximum 
Constituent 

Concentration 
in Soil 

(wh) 
KS) 

0.077 
0.073 
0.93 

0.0078 
0.081 
0.0046 
0.011 

3 

Maximum 
Constituent 

Concentration 
in Water 

(WV 
VW 

0 
0 
0 
0 
0 
0 
0 
0 

Soil-Plant 
BAF 

Wk) 

I, I5E-02 
4.8OE-03 
6.50E-03 
8.908-03 
2.24E-02 
9.45E-02 
1 X9F.nl 

Dose 

hdkg/dv) 

l.OlE-03 
8.96E-04 
l.l6E-02 
9.95E-05 
I. 16E-03 
1.05E-04 
1 77F.n4 

cNOAEL 

OwWdv) 

8.800E-01 
8.800E-01 
8.800E-01 
2.140E+OO 

NA 
l.OOOE+Ol 

NA 

Hazard Quotient 
(= DoseiNOAEL) 

0.0 
0.0 
0.0 
0.0 
NA 
0.0 
NA 

.--\..,.. I -.-.....-..- 
L I I I I 
Bis- r-~7.Ftlrrrlir~"lrl,~Lth.lll~ \L ~.“,“1*,\,.,~“.11YIYLI I I n on? “.“V< I 1 0 nA -.-. I I 3 3nF.n: -._-I I_ I I 7 5AP.n: ._ .- “” I I I tnnF+nn .,.--- “” I I no “.” 
Carbazole I 44 I 0 3.26E-01 2.19E+OO I .OOOE+Ol 0.2 

Chrvsene ! 63 ! 0 I .97E-02 1 8.83E-01 ! I .OOOE+O I ! 0.1 
I 

Dibenz(a,h)anthracene 6.1 0 5.3OE-03 7.52E-02 I .000E+O I 0.0 
Dibenzofuran 8.1 0 1.45E-01 2:32E-01 NA NA 
Di-n-butylphthalate 0.24 0 8.38E.02 5.17E-03 l.lOOE-01 0.0 
Di-n-octylphthalate 0.059 0 8.00E-04 6.96E-04 NA NA 
Fluoranthene 140 0 4.258-02 2.34EtOO I .OOOE+Ol 0.2 
Fluorene 12 0 I .43E-01 3.4lE-01 I .OOOE+O I 0.0 
Indeno(l,2,3-cd)pyrene 32 0 5.60E-03 3.96E-0 I I .OOOE+O I 0.0 
Naphthalene 8.9 0 4.438-01 5.65E-0 1 1 .OtlOE+O 1 0.1 
N-Nitrosodiphenylamine 0.22 0 5.788-01 1.75E-02 NA NA 
Phenanthrene 120 0 9.088-02 2.68E+OO I .OOOE+Ol 0.3 

I 
IPVWJN? I I IO I 0 

_.- __ _.- __ 
I 4.3 I t9.u I I .84t+uu I i .OOOE+O i I 0.2 I -a----- I 

Ttichlorc-ethene 0.008 0 I I .05E+OO I 1.08E-03 NA I NA 

Notes: 
NA = Not Applicable 

4HS Terr Modelssls. cQuail 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSIJRE FOR THE MARSH WREN 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

CS 
cw 

BAF 
Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of homerange area to site area (=l for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Marsh Wren 
cs 
cs 
CS 

2.961E-04 
2.961E-03 

NA 
1.000E+rJ0 
I .OOOE+OO 
9,40OE-03 
2.96lE-03 
2.804503 

(Chemical Specific) 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

O-w&) (mg/L) 

Conservative 
Soil-Worm 

BAF Dose cNOAEL Hazard Quotient 

_..- 
I I I 

Antimonv I 20.4 I 0 I I .OOE+OO I 

--l-r-. 
Iron 

I .- I ..__- -- I 
I 8910 I 0.336 I 1 .OOE-01 I 

-‘--w--“- 

Vanadium 
I I 

-.-, ..- .I “. 
I 

I 11.8 0.0034 8.808-02 

4HS TerrModels.xls, cWren 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAYAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum 
Constituent 

Concentration 
in Soil 

bw&J 

Maximum 
Constituent 

Concentration 
in Water 

OWL) 

Conservative 
Soil-Worm 

BAF 
Detected Constituent 

ORGANICS 
4,4’-DDD 
4.4-DDE 

w 

0.077 
0.073 

(C-9 

0 
0 

(wk) 

2.00E+OO 
I .06E+Ol 

4,4’-DDT 0.93 0 7.00E-01 
alpha-Chlordane 0.0078 0 3,OOEtOO 
Aroclor-1016 0.081 0 1.59E+Ol 
Endosulfan II 0.0046 0 I .OOE+OO 
Endrin Aldehvde 0.01 I 0 I .OOE+OO 
2-Methylnaphthalene 
Acenaohthene 

I 3 I 0 I 2.00E-01 
25 0 3.00E-01 

Acenaphthylene 
Anthracene 

I 0.58 I 0 S.ZOE-01 
34 0 I 3.20E-01 

Beozo(a)anthracene 67 0 2.70E-01 
Bemo(a)pyrene 56 0 3,40E-01 
Bemdb1fluoranthene 54 0 2.10E-01 
Benzo(g,h,i)perylene 
Beludklfluoranthene 

I 14 I 0 I I SOE-01 
7.8 0 2. IOE-01 

INaohthalene I 8.9 I 0 I 2.10E-01 r~ 

N-Nitrosodiphenylamine 
Phenanthrene 

I I 

I 0.22 I 0 I l.OOE+OO 
120 0 2.80E-01 

Trichloroethene 

, ii0 I 0 3.90E-0i 
I 0.008 I 0 I I .OOEi-00 

--T--- 
Dose 

h4WW) 

cNOAEL 
(mg/kg/day) 

5.09E-02 8.800E-01 
2.468-01 8.800E-0 I 

3.83E-03 I NA 
I 

2.83E-01 I .OOOE+Ol 
3.15EtOO I .oooE+O 1 
5.85E-02 I .OOOE+O 1 
4.50E+OO I .OOOE+O I 
7.8 I E+OO I .OOOE+O I 
7.76E+OO I .OOOE+Ol 
5.27E+OO I .OOOE+O I 
1,lOE+OO I .OOOE+O 1 
7.62E-01 I .000E+0 I 
4.07E-02 I. I OOE+OO 
I .52E+Ol 1 .OOOE+O I 
I .07E+O I I .OOOE+O I 
l.i3E+OO I .OOOE+O I 
2:81EtOO NA 
8.32E-02 l.lOOE-01 
2.d4E-02 NA 
2.07E+Ol I .OOOE+O 1 
1.13E+OO I .OOOE+O I 
5.14EtOO 1 .OOOE+O I 
8.698-O I I I .OOOE+Ol 
7.62E-02 NA 
1.44E+O I I .OOOE+Ol 
. ?.ns.n. ‘ e........,.. I.,“E.+“, , .““UE:t” i 
2.77E-03 NA 

Hazard Quotient 
(= DoseMOAEL) 

NA 
0.0 
0.3 

0.8 
0.8 

_.. 
NA 
0.8 
NA 

0.1 
NA 

NA 

Notes: 
NA = Not Applicable 

4HS Terr Models&, cWren 12/20100 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HA\VK 
CONSERVATIVE ASSUMPTIONS 
SITE 4 -BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

cs 
cw 
BAF 

Is 
Im 
HR 
SA 
H 

BW 
FI 
WI 

&scriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio ofhome range area to site area (=l for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Red-Tailed Hawk 
cs (Chemical Specific) 
CS 
cs 

2.7 I7E-03 
I .359E-0 I 

NA 
1 .OOOE+OO 
l.OOOE+OO 
9.570E-01 
I .359E-0 I 
G.l9GE-02 

Hazard Quotient 

JORGANICS 
luminum 

4HS Terr Models.xls, cHawk 12/20100 



EQUATIONS USED TO CALCULATE EXPOSURE FOR TIIE RED-TAILED HAWK 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

r Detected Constituent 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

OWW (mg/L) 
(Cs) (Cw) 

Conservative 
Soil-Vole 

BAF 

@vAz) 

I .OOE+OO 

Dose 

WdWW) 

l.llE-02 

cNOAEL 

hdWday) 

X.XOOE-0 I 
8.800E-0 I 
8.8OOE-01 
2.140E+OO 

ORGANICS 
4.4’-DDD 0.077 

0.073 
0 
0 I .OOE+OO I .06E-02 

I .OOE+OO l.35E-01 
1 .ooE+oo I. 13E-03 
I .OOE+OO I, 17E-02 
I .OOE+OO G.66E-04 
l.OOE+OO I .59E-03 
I .001~+00 4.34E-01 

0.93 0 
0.0078 0 

0 
0 

0.08 I 
0.0046 
0.01 I 

NA 
I .OOOE+O I 

0 NA 
I .oooE+o I 
I .oooE+O I 
1 .oooE+O I 
I .OOOE+O I 
I .OOOE+O I 
I .OOOE+O I 
1 .OOOE+O I 
I .OOOE+Oi 
I .OOOE+O I 
I. I ooE+oo 
I .000E+OI 
I .OOOE+O I 
I .000E+OI 

0 3 
25 1 .OOE+OO I 3.6X+00 

0.58 
34 
67 
56 

I .OOE+OO 7.82EtOd 
1.00E+00 2.03EtOO 
I .OOE+OO l.l3E+OO 

v 
Bis-(2-Ethylhexyl)phthalate 

54 
14 
7.8 

0.083 
44 

I 
I .OOEi 00 I I .49E-02 
I .OOE, 00 6.37E+OO ICarbazole 

63 
6.1 
8.1 

Chrysene 
Dibcnz(a.h)anthracene 

NA I 
I .ooE+oo 3.4X&02 
I .ooE+oo I 8.54E-03 
I .ooE+oo 2.O~li~Ol 
I .ooE+oo 1.74E+OO 
I .OOE+OO 4.63E+OO 
I .ooE+oo 1,29E+OO 
I .OOE+OO 3,19E-02 
I .OOE+OO 1.74E+Ol 
. ^^- ^^ _^- ^. 1 .“ut+uu I.>Yt+UI 

I .ooE+oo i.l6E-03 

i.lOOE-01 
NA 

I .OOOE IO I 
I .OOOE+O I 
I .OOOE+O I 
I .OOOE+O 1 

NA 
I .OOOE+Ol 

___- _. 
I .uuut+u 1 

8.9 
0.22 
120 
..^ I IV 

0.008 

Naphthalene 
N-Nitrosodiohenvlamine 
Phenanthrene 
Pyrene 
Trichloroethene NA 

‘Notes: 
NA = Not Applicable 

4HS Ten Modelwls, cl-lawk 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESLDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*Is))*H) / BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*Iv)+(Cs*Is))*H) i BW 

BAF 
cs 
CW 
IS 

Iv 

Ii 
HR 
SA 
H 

BW 
FI 
WI 

Descriotion 
Plant bioaccumulation factor 

Aowican Robin 
CS (Chemical Specific) 

Constituent concentration in soil 
Constituent concentration in water 
Rate of lncidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio ofhome range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

CS 
cs 

0.00 19 
0.00759 
0.0 I309 

NA 
I .000E+00 
I .OOOE+OO 
6.3SOE-02 
0.02068 

I .287E-02 

Maximum 
Constituent 

Concentration 
in Soil 

(m3W 

Constituent 
Concentration 

in Water 

OWL) Soil-Plant 
Soil-Worm 

BAF Hazard Quotient 

4HS Terr Models.xls, cRobin 12/20/00 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 
CONSERVATIVE ASSUMPTIONS 
STTE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, \‘IRGINIA 

Cm - (((Cs*BAF*Iv)+(Cs*Is))*H) I BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*Iv)+(Cs*Is))*H) I BW 

BAF 
cs 
cw 
IS 

IV 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Descriotipn 
Soil-plant bioaccumulation facotr 
Constituent concentration in soil 
Constituent concentration in water 
Rate of lncidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

peer Mouse 
cs 
cs 
cs 

2.007E-04 
4.014E-03 
6.02 I E-03 

NA 
I .000E+00 
I .OOOE+OO 
I .960E-02 
I .004E-02 
7.022E-02 

(Chemical Specific) 

Maximum 
Constituent 

Concentration 
in Soil 

(NW 

Constituent 
Concentration 

in Water 
(mg/L) Soil-Plant 

Soil-Worm 
BAF Dose cNOAEL Hazard Quotient 

Detected Constituent I KS) I (Cw) BAF OwW (@kg/day) 1 (wWW (= DoseMOAEL) 
INORGANICS I I I I I 

4HS Terr Modelsxls, cMouse 12/20/00 



EQUATIONSUSEDTOCALCULATEEXPOSUREFORTNEDEERkIOUSE 
CONSERVATIVEASSUMPTIONS 
SITE4-BURNINGPADRESIDUELANDFILL,SOlLIiOTSPOT 
NAVAL\VEAPONSSTATIONYORKTOWN,YORKTO\VN,VIRGINW 

Maximum 
Constituent 

Concentration 
in Soil 

twk) 
Detected Constituent I (Cs) 

IRGANICS 
,I-DDD 0.077 
,I-DDE 0.073 
.C-DDT b.93 
Ipha-Chlordane 
mclor-1016 
:ndosulfan II 

0.0078 
0.081 
0.0046 

:ndrin Aldehyde 
-Methvlnauhthalene 
cenaphthene 
cenaphthylene 
nthmcene 

25 
0.58 
34 

#enzo(a)anthracene 
,enzdalovrene 

I 67 
56 

brysene 
iibenz(a,h)anthracene 
libenzofuran 

63 
6.1 
8.1 

Ii-n-butylphthalate 
Ii-n-octvlohthalate 

I 0.24 
0.059 

henanthrene 
vrene 
richloroethene 

Notes: 
NA = Not Aoolicable 

I 0.008 

Constituent 
Concentration 

in Water 

(w/L) 
tw 

Soil-Plant 
BAF 

Soil-Worm 
BAF 

b-dk) 

Dose 
(mgikg/day) 

cNOAEL 

hk~dv) 

0 l.l5E-02 2.00EtOO 4.83E.02 I .645E+OO I 
0 4.80E-03 I .06E+O I 2.39E-01 I .645E+OO 
0 650E-03 7.00E-01 2.1 IE-01 I .645E+OO 
0 8.90E-03 3.00E+OO 7.28E-03 5.117E+OO 
0 2.24E-02 1.59E+Ol 3.97E-01 NA 
0 9.45E-02 I .OOE+OO I SSE-03 3.084E-01 
0 1.89E-01 I .OOE+OO 3.92&-03 NA 
0 2.16E-01 2.00E-01 3.48E-01 I .446E+OO 
0 2.10E-01 3.00E-01 3.64E+OO I .446E+OO 
0 I .65&O 1 2.20E-0 I 6.48&02 I .446E+OO 
0 9.08E-02 3.20E-0 I 4.32E+OO 1.446EcOO I I I 
0 I I .97E-02 I 2.70E-01 6.5 I E+OO I 1.446E+OO 
0 I. 14E-02 3.40E.01 I 6.55E+oo l.I12E+OO 

0 4.25E-02 3.7OE-0 I I .86E+ol I .446E+OO 
0 I .43E-0 I 2.00E-01 I .2 I E+OO I .446E+OO 
0 5.60E-03 4.lOE-01 4.39E+OO 1.446E+OO 
0 4.43B01 2.10E-01 I .47E+OO 1.446E+OO 
0 5.78E-01 I .OOE+OO 9.59E-02 NA 
0 9.08E-02 2.80E-0 I I .38E+ol l.446EtOO 
0 

_.- __ 
4.3l!z-UL 3.9060 i l.s3E+ol 1.446E+OU 

0 I .05E+OO l.OOE+OO 4.26E-03 7.786E-0 I 

Hazard Quotient 
(= Dose/NOAEL) 

0.0 
NA 

NA 
0.2 

0.6 

NA 
0.0 
NA 

0.8 

4HS Terr Modelsxls, cMouse 12120/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 
CONSERVATNE ASSUMPTIONS 
SITE 4 -BURNING PAD RESIDUE LANDFILL, SOL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTO\VN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

DescriDtion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio ofhome range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Short-Tailed Shrew 
CS (Chemical Specific) 
cs 
cs 

7.289E-05 
3.037E-03 

NA 
I .OOOE+OO 
l.OOOE+OO 
I .250E-02 
3.037E-03 
7.036E-02 

CS 
cw 
BAF 

Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mdk) (w/L) 
(Cs) (ClV) 

Conservative 
Soil-Worm 

RAF 
(n1g/Lg) 

2.00E-0 1 
I .OOE+OO 
5.23E-01 
3.6OE-O I 
3.16E+oo 
I .53E+OO 
I .OOE-01 
l.52lilOO 
I .24&O I 
8.808-02 
I .29EtO I 

Detected Constituent 
Hazard Quotient 00X 

(mgikglday) 

2.03E+02 
5.08E+OO 
6.46E+Ol 
4.4OlilOO 
5.36E+OO 
5.67E+OO 
2.7OE‘102 
1.601~101 
8.59E I-00 
3.40E-0 I 
2SOE+02 

cNOAEL 
(mgikglday) 

2.402E+OO 
I .556E-0 I 
I .568E-01 
1.239li~Ol 
6.296E+O3 
3.499E+O I 

Nh 
I.x-lol~~ol 
2.024Ei 02 
4.485E-01 
3,68lE+02 

(= Dose/NOAEL) 
I- 

3710 0.147 
20.4 0 

Arsenic 
Barium 
Chromium 

Copper 
Iron 
Lead 
Manganese 
Vanadium 

486 
45.3 
6.9 

0 
0.0308 
0.0037 

IS 0 
8910 0.336 
45 0 

0.0947 
0.0034 

224 
I I.8 
79.7 

0.8 
0.7 0 

4HS Ten Modelsxls, cShrew 12/20/00 



EQUATIONS USED TO CALCUL.ql.E EXPOSURE FOR THE SHORT-TAILED SHREW 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

Concentration 

Endrin Aldehyde 
2-Methylnaphthalene 
Acenaohthene 

0.01 I 
3 

.25 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis-(2-Ethvlhexvllohthalate 

14 
7.8 

0.083 

. . 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 

‘Eyieni 
Trichloroethene 

1 ii0 

I 0.008 

Concentration 
in Water 

(mi$-/L) 

Conservative 
Soil-Worm 

BAF 

(wk) 

0 2.00E+OO 
0 I .06E+O I 
0 7.00E-01 
0 3.00E+OO 
0 I .59E+O I 
0 I .OOE+OO 
0 1 .OOE+OO 
0 2.00E-0 I 
0 3.00E-0 I 
0 2.20E-0 I 
0 3,20E-01 
0 2.70E-01 
0 3,40E-0 I 
0 2.lOE-01 
0 I SOE-0 I 
0 2.10E-01 

0.04 I .OOE+OO 
0 I .OOE+OO 
0 4.40E-0 I 
0 4.90E-01 
0 I .OOE+OO 
0 I .OOE+OO 

y==pE& 

I ,.Y”tP” L 
0 I .OOE+OO 

3.79E-02 I I .840E+OO 

2.74E-03 NA 
1.63E-0 I I 1.618E+OO 

7.628-O I I .6 I8EtOO 
2.02Etoo NA 
5.97B02 6.846E+02 
1.47E-02 NA 
I .34E+O I l.618E+oo 
6.53&01 I .6 1 SE+00 
3.378+00 1.618EcOO 
5.06E-01 1.6 1 SE+00 
5.478-02 NA 
8.86E+oo I .6 I SE+00 
. . . . ^. . ,.^i ^^ 1.1 lt+“l 1 .o 1 i5!2+uv 
1.99E-03 8.7138-01 

Hazard Quotient 
t= Do&NOAELl 

NA 
0.1 

0.5 

NA 
0.0 
NA 

0.3 
NA 

Notes: 
NA = Not Applicable 

4HS Terr Modelsxls, cShrew 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 
CONSERVATIVE ASSUMPTIONS 
SITE 4 -BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Bv*Iv)+(Cs*Is)t(Cw*Iw))*H) / BW 

CS 

cw 

BV 
Is 
IV 

HR 
SA 
H 

BW 
FI 
WI 

Description 
Constituent concentration in soil 
Constituent concentration in drinking water 
Vegetation biotransfer factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kdday) 
Water ingestion rate (L/day) 

MeadowUs 
CS 
CS 
CS 

3.173E-04 
I .572E-02 

NA 
I .000E+00 
1 .OOOE+OO 
I .700E-02 
I .572E-02 
I. I OOE-02 

(Chemical Specific) 

Maximum 
Constituent 

Concentration 
in Soil 

(mg/kg) 
Detected Constituent 0) 

INORGANICS I 

Maximum 
Constituent 

Concentration 
in Water 
@g/L) 

09 

Soil-Plant 
BAF 

(mgikg) 
I-lazard Quotient 

1 (= Dose/NOAEL) 

Aluminum 
Antimony 
Arsenic 

Barium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Vanadium 
Zinc 

3710 0.147 4.00E-03 9.62EtOi 222JEtoo ; >‘, : .I\ j&g? : ,,_ ;>y;+g; I,*’ 
20.4 0 2.00E-01 4.23EtOO I.JJIE-01 s, :a 2, ;; ..?A: 3 ,@$;- ti,. ,i ,9&> WsL--~.O, &&C$ *r WA”* , 486 0 I. IOE+OO 5.06Et02 1.452E-01 , : ‘.~,:~~~~~~77~~~,~~~~ a, LIucI~I,IyI_~ 

/ 1, ,,. ,,, 
45.3 0.0308 I .50&O I 7.3 I lz+oo l.l47E+Ol 0.6 
6.9 0.0037 7.50E-03 2.03E-01 j.830Ei03 0.0 
IS 0 6.25B01 9.00EtOO 3.240E+Oi 0.3 

8910 0.336 4.00E-03 2.3lE+02 NA NA 
45 0 4.68E-01 2.05E+OI I .704E+-0 I g @p$$, q*g,;*:” ;gg 

224 0.0947 2.50E-01 5.68E+01 I .875E+02 0.3 
11.8 0.0034 5.50E-03 3.24E-0 I 4.l53E-01 0.8 
79.7 0 I .82E+OO I .36E+02 3.408EtO2 0.4 

4HS Terr Modelsxls, cVole I2/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 
CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 
4,4’-DDD 
4$-DDE 
4,4’-DDT 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(wk) OW-) 
(W 09 

0.077 0 
0.073 0 
0.93 0 

Soil-Plant 
BAF 

(mglkg) 

I. 15E-02 
4.80E-03 
6.50E-03 

Dose 
(mg/kg/day) 

2.53E-03 
1.94E-03 
2.628-02 

cNOAEL 
(mg/kg/day) 

I .704E+oo 
I .704E+OO 
I 704l!+oo 

Hazard Quotient 
(= DoseINOAEL) 

0.0 
0.0 
no 

Notes: 
NA = Not Applicable 

4HS Terr Modelsxls, cVole I2/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 
CONSERV4TIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, \‘IRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(CwtIw))*H) / BW 

cs 
cw 

BAF 
Is 
Im 
HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

l2.dkxi 
cs 
cs 
cs 

I .360E-02 
4.858E-01 

NA 
I .OOOE+OO 
I .OOOE+OO 
2.950EtOO 
4.858B01 
l.lSOE-01 

(Chemical Specific) 

cNOAEL Hazard Quotient 
(mg/kg/day) (= Dose/NOAEL) 

, 
_..-- “. 

I 

II.8 0.0034 I .OOE+OO 2.00E+OO l,,44E-01 

79.7 I 0 I 2.32E+OO I 708~~1 I 0 :QllF+f~l I fl? 

4HS Terr Modelsxls, cFox 12/20100 



EQU~TIONSUSEDTOCALCULATEEXPOSUREFORTHEREDFOX 
CONSERVATIVEASSUMPTIONS 
SlTE4-BURNlNGPADRESlDUELANDFILL,SOILHOTSPOT 
NAVALWEAPONSSTATIONYORKTOWN,YORKTOWN,VIRGINIA 

Detected Constituent 
BRGANICS 
4.4’.DDD 
1,4*-DDE 
4.4’-DDT 
tlpha-Chlordane 
4roclor-1016 
Endosulfan II 
Cndrin Aldehyde 
?-Methvlnaohthalene 
4cenaphthene 
4cenaahthvlene 
4nthraeene 
3enzo(a)anthracene 
3enzo(a)pyrene 
3enzo(b)tluoranthene 
3enzo(g,h,i)perylene 
3enzo(k)fluoranthene 
3is-(2-EthylhexyBphthalate 
larbazole 
3hrysene 
)ibenz(a,h)anthracene 
Xbenzofuran 
X-n-butylphthalate 
X-n-octvlohthalate 
‘htoranthene 
rluorene 
ndendl.2.3-cd)ovrene 
Japhthalene 
CNitrosodiohenvlamine 
‘henanthrene 
‘vrene 
‘richlomethene 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(m.&) tmg/L) 
KS) WV) 

Conservative 
Soil-Vole 

BAF 

Odd 

Dose 
(mglkgiday) 

cNOAEL 
(mg/kg/day) 

0.077 0 1 .OOE+OO I .3OE-02 4.695E-0 I 
0.073 0 l.OOE+OO I .24E-02 4.6958-01 
0.93 0 l.OOE+OO 1.57E.01 4.695E-01 

140 0 I .OOE+OO 2.37E+Ol 4.128E-01 
I2 0 I .OOE+OO 2.03lz+oo 4.128E.01 
32 0 I .OOE+OO 5.42E+OO 4.128E-01 
8.9 0 I .OOE+OO l.SlE+OO 4.128E-01 

0.22 0 1 .OOE+OO 3.728-02 NA 
120 0 I .OOE+OO 2.03EtOI 4.1288-01 
!!O 0 1 nnclnn , OLCI(II 1 ,lDrT n, ,.Y”L I ““, I.““L’“I f.ILOL.-“, 

0.008 0 I .OOE+OO ‘1.3%03 2.223E-01 

Notes: 
NA = Not Aoolicable 

4HS Terr Modelsxls, cFox I2/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

cs 
CW 

BAF 
IS 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Detected Constituent 

Arithmatic Mean Arithmatic Mean 
(HalfNon-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

KS) 04 

Soil-Worm 
BAF Dose 

tmsWday) 
INORGANIC3 
Aluminum 2900 0.11325 2.00E-0 I 6.798+02 1.097Et03 0.6 
1 -.f---.. I I1C I n I I 4 PhF+nn I NA I NA 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

American Woodcock 
cs (Chemical Specific) 
cs 
cs 

1.3 17E-02 
I .266E-01 

NA 
1 .OOOE+OO 
1 .OOOE+OO 
1.644E-01 
I .266E-0 I 
1.760E-02 

I 5150 I 02041 I I OOF-01 I 8 noF+n7 I NA NA 

4HS Terr Modelsxls, I Woodcock I2/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 
LESSCONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluomnthene 
B&(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibena(a,h)anthracene 
Dibenzofuran 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 

Phenanthrene 
Pyrene 
Trichloroethene 

Notes: 
NA = Not Applicable 

Arithmatic Mean Arithmatic Mean 
(HalfNon-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

w 09 

0.0479 0 
0.0373333 0 

0.34 I 0 
0.0066 0 

0.0453333 0 
0.0034 0 

0.0052333 0 
0.7694 0 
6.048 0 

0.3678 0 
8.368 0 
18.04 0 

15.178 0 
14.82 0 
4.806 0 
2.278 0 
0.083 0.0205 
10.21 0 
17.232 0 
I.801 0 
I .9826 0 
0.24 0 
0.059 0 
37.9 0 
3.112 0 
8.706 0 
2.051 0 
0.22 0 
31.56 0 
_^ ^_ LY.U 0 

0.0064 0 

Soil-Worm 
BAI: 

bxsk) 

2.00E+OO 
l.o6E+O 1 
7.00E-0 1 
3,00E+OO 
I .59E+Ol 
I .OOE+OO 
1 .OOE+OO 
2.00E-0 I 
3.OOE-0 I 
2.20E-0 I 
3.2OE-01 
2.70E-01 
3.40E-01 
Z.lOE-01 
l.SOE-01 
2.lOE-01 
l.OOE+OO 
1 .OOE+OO 
4.40E-0 I 
4.90E-01 
1 .OOE+OO 
1 .OOE+OO 
1 .OOE+OO 
3.70E-01 
2.00E-0 I 
4.10E-01 
2.lOE-01 
1.00E+00 
2.80E-01 
^ ^“- ^. J.YUJ3JI 
1 .OOE+OO 

Dose 

(m&W) 

7.76E-02 
3.08E-01 
2.1 IE-01 
1.588-02 
5.59E-01 
2.89E-03 
4.45E-03 
I. KOE-0 1 
l.s8E+oo 
9.18E-02 
2.73EtOO 
5.20EtOO 
5.19EtOO 
3.58EtOO 
9.40E-01 

ILOAEL Hazard Quotient 
(mg/kg/day) (= DoseiLOAEL) 

8.800E+oo 0.0 
8.800E+oo 0.0 
8800EtOO 0.0 
l.O70E+Ol 0.0 

NA NA 
1 .OOOEt02 0.0 

NA NA 
1 .OOOE+02 0.0 
1 .OOOE+02 0.0 
l.OOOE*02 0.0 
I .OOOE+02 0.0 
I .OOOE+02 0.1 
I .OOOE+02 0.1 
I .OOOE+02 0.0 
I .OOOE+02 0.0 

1.69EtOO NA NA 
2.04E-01 1. I OOE+OO 0.2 
5.028-02 N/l NA 
I .38E+OI I .000E+02 0. I 
7.28E-0 I I .OOOE+02 0.0 
3.45E+OO l.OOOE+O2 0.0 
4.96E-01 I .OOOE+02 0.0 
1.87E-01 NA NA 
9.33EtOO I .OOOE+02 0.1 
. .-- _. ___- __ 
I.lJt+uI 1.uuul2+oz 0. i 
5.448-03 NA NA 

4HS Terr Models.xls, IWoodcock 12/20/00 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VlRGINlA 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)t(Cw*Iw))*H) / BW 

cs 

cw 

BAF 
IS 

Iv 
HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to plant bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=l for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Bobwhite Ouail 
cs 
cs 
cs 

l.378B03 
I .378E-02 

NA 
I .OOOE+OO 
I .OOOE+OO 
1.767E.0 1 
1.378E-02 
2.297E-02 

(Chemical Specific) 

Detected Constituent 
INORGANICS 

Arithmatic Mean Arithmatic Mean 
(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

w W) 

Soil-Plant 
BAF 

b?dks) 

ILOAEL 
(mg/kg/day) 

Hazard Quotient 
(= DoselLOAEL) 

4HS Ten Modelsxls, lQuai1 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

cs 
CW 

BAF 
IS 

IV 

HR 
SA 
H 

BW 
FI 
WI 

Description 
Constituent concentration in soil 
Constituent cohcentration in drinking water 
Soil to plant bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Bobwhite Ouail 
cs (Chemical Specific) 
CS 
cs 

I .378E-03 
I .378&02 

NA 
I .OOOE+OO 
l.OOOE+OO 
1.767E-0 I 
I .378E-02 
2.297B02 

Detected Constituent = Dose/LOAEL 

Vanadium I 7.98 0.002325 I 5.50E-03 I 6.60E-02 I l.l40E+02 

I 
I 0.0 

Zinc 51.52 0 I .82E+OO 7.72E+OO 1.310E+02 0.1 

4HS Terr Modelsxls, IQuail 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAH, 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 -BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Arithmatic Mean Arithmatic Mean 
(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

w (CM 

0.0479 
0.0373333 

0.341 
0.0066 

0.0453333 
0.0034 

0.0052333 
0.7694 
6.048 

0.3678 
8.368 
18.04 
15.178 
14.82 
4.806 
2.278 
0.083 
10.21 

17.232 
I.801 

1.9826 
0.24 

0.059 
37.9 

3.112 
8.706 
2.05 1 
0.22 

31.56 
__ __ 
LY.IL 

0.0064 

0 
0 

0 
0 
0 
0 

0 
n 

0 
0 
0 
0 

0 
0.0205 

0 
0 
0 
0 
n 

0 
0 
0 
0 
0 
0 
0 
0 

Soil-Plant 
BAF Dose Hazard Quotient ILOAEL 

(wzkdd~y) @WW I (mgikglday) 

8.800E+oo 
S.XOOE+OO 
8.800E+oo 
I .070E+O I 

NA 
I .OOOE+02 

NA 
I .OOOE+02 
I .OOOE+02 
I .OOOE+02 

9.45E-02 5.16E-05 
1.89E-01 I 1 SE-04 
2.16E-01 I .89E-02 
2.lOE-01 I .46&O 1 
1.65E-01 7.6 I E-03 
9.088-02 1.25E-01 
I .97E-02 I .68E-0 I 
I. 14E-02 I .32E-0 I 
l.OlE-02 1.27E-01 
5.208-03 3.94E-02 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
NA 
0.0 
NA 
0.0 

I .oooE+02 
I .OOOE+02 
I .oooE+02 
I .OOOE+02 
I .OOOE+02 
I .OOOE+02 
l.l00E+Ol 
I .OOOE+02 
I .OOOE+02 
I.OOOE+02 

NA 
I I OOE+OO 

Benzo(a)anthracene 
Benzo(a)nvrene 

I .45E-0 I 3.78E-02 
8.388-02 3,44E-03 
KOOE-04 4.648-04 
4.258-02 4.2 I E-O I 
I .43E-01 5.89E-02 
5.60E-03 7.17E-02 
4.43E-01 8.68E-02 

NA 
I .OOOE-, 02 
I .oooE+02 
I .OOOE+02 
I .OOOE+d2 

.-x&q 
5.78E-01 I. I6E-02 
9.088-02 4.70E-01 
4.3 I E-U2 3.33E-01 
I .05E+OO 5.75E-04 

Phenanthrene 
Pyrene 
Trichloroethene t 

Notes: 
NA = Not Applicable 

4HS Terr Models.xls, IQuail 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RFXDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

DescriDtion Marsh Wren 
Constituent concentration in soil cs (Chemical Specific) 

cw 

Br 
IS 

Ii 
HR 
SA 
H 

BW 
Fl 
WI 

Detected Constituent 
INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Chromium 

Copper 
Iron 
Lead 
Manganese 
Vanadium 

IZinc 

Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate ofincidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weiyht (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

cs 
cs 

2.818E-04 
2.818B03 

NA 
I .OOOE+OO 
I .000Et00 
I .OOOE-02 
2.x I SE-03 
2.697E03 

2900 0.11325 ?.OOE-01 2.45Et02 
5.25 0 I .OOE+OO I .63E3+00 

98.884 0 5.23E-01 1.74EtO 1 
22.26 0.0169 3.6OE-01 2.89E+OO 
5.06 0.002675 3.16EtOO 4.65EtOO 
7.56 0 I .53E+OO 3.478+00 
5150 0.2041 1 .OOE-01 2.90Et02 
26.28 0 I .52l3+00 1.20E+Ol 
184.4 0.049 I I .24E-0 1 l.l7E+Ol 
7.98 0.002325 8.8OB02 4.23E-01 

51.52 0 I .29E+Ol 1.89E+02 

ILOAEL 

bdWday) 

I .097E+O3 

llazard Quotient 
(= Dos~~LOAEL) 

0.2 

4HS Ten Modelsxls, IWren 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mp/W (WL) 
w (W 

0.0479 0 
0.0373333 0 

0.341 0 

Soil-Worm 
BAF 

MW 

2.00E+OO 
1.06EtO 1 
7.00E-01 

Dose 
(mglkglday) 

2.83E-02 
I.l3E-01 
7.69E-02 

ILOAEL 
(ms/kg/day) 

8.800EtOO 
8.800EtOO 
8.800EtOO 

Hazard Quotient 
(= DoseiLOAEL) 

0.0 
0.0 
0.0 

ryrrns 
Trichloroethene 

Notes: 

I ‘7.0‘ I ” I >.Y”E-“I I 4.1 LIZ+“” I I .uuUt+UL I 0.0 
0.0064 0 I .OOE+OO I .9X&03 NA NA 

4HS Ten Models.xls, IWren 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(CwtIw))*H) I BW 

cs 

cw 

BAF 
IS 

Im 
HR 
SA 
H 

BW 
FI 
WI 

Descriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

e - ai e aw _ 
cs (Chemical Specific) 
cs 
cs 

2.222E-03 
l.lllE-01 

NA 
1 .OOOE+OO 
I .OOOE+OO 
1,126E+00 
l.lllE-01 
6.388E-02 

Detected Constituent 
INORGANICS 
Aluminum 
Antimony 
Arsenic 

Arithmatic Mean Arithmatic Mean 
(Half Non-Detects) (HalfNon-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mglkg) in Water (mg/L) 

KS) 04 

2900 0.11325 
5.25 0 

98.884 0 

Conservative 
Soil-Vole 

BAF 

tmg/kt) 

I .OOE+OO 
I .OOEt.OO 
I .60E-02 

Dose 
(mglkglday) 

2.928+02 
5.28E-01 
3.51E-01 

ILOAEL 

h&g/dv) 

I .097E+O3 
NA 

7.3X08+00 

Hazard Quotient 
(= Dose/LOAEL) 

0.3 
NA 
0.0 

4HS Terr Modelsxls, IHawk 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Notes: 
NA = Not Applicable 

4HS Terr Modehls, IHawk 12/20/00 



EQUATIONS USED TO CALCULATE ESPOSURE FORTHE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 

NAVAL WEAPONS STATlON YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((CS*BV*IV)+(CS*~S))*H) / BW 
Dose = (((Cm’hn*Bb)+(Cs’B~*l~)+(Cs*Is))*H) / BW 

parameter 

BV 

CS 

CW 
Is 
I\’ 

Ii 
HR 

SA 
H 

pesctiotio” 

Vegetation biotransfer factor 

Constituent concentration in soil 
Constituent concentration in water 

Rate of Incidential ingestion of soil (kg/day) 
Rate ofvegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 

Home Range Size (acres) 
Site Area (acres) 

Ratio ofhome range area to site area (=I for screening) 
BW Body weight (kg) 
FI Food Ingestion Rate (kg/day) 
WI Water ingestion rate (L/day) 

Detected Constituent w I (Cw) 

INORGANIC.? I 
Aluminum 2900 0.11325 

Antimony 5.25 0 

Arsenic 98.884 0 

Balilltll 22.26 0.0 I69 

Chromium 5.06 0.002675 

copper 1.56 0 

Iron 5150 0.2041 

Lead 26.28 0 

MWp”CZ 184.4 0.0491 

Vanadium 7.98 q.002325 

Zinc 51.52 0 

American Robin 
cs (Chemical Specific) 
CS 

cs 
1.4908-03 
2.0758-03 
I .026E-02 

NA 
I.OOOE+OO 
I.OOOE+OO 
7.730E-02 

1.6038-02 
1.062E-02 

Soil-Plant 
(BAF) 

Soil-Worm 
BAF 

(mg/kg) 
DOX 

(mgikglday) 

ILOAEL 

(mglkgidny) 
Hazard Quotient 

(- DoseiLOAEL) 

“L I 
P ??C n, I NA I NA 

6.15E-100 3.85ll3 0 I 02 

7.83ElOO 9.77OEi 03 0.0 

7 “OIL” I I. 140E+02 00 5.50E-03 I 8.80B02 t i.7,L-Y I I I 
1.82E+00 I .29E+O 1 9.17E+01 1.310E+02 0.7 

4HS Terr Models.xls, IRobin 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSIJRE FOR THE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

14.4’-DDD 

N-Nitrosodiphenylamine 
Phemnthrcne 

Pyrme 
Trichloroethene 

Arithmatic Mean A&lunatic Mean 

(HalfNon-Detects) (Half Non-Detects) 

Constituent Constituent Soil to Plant 

Concentration Corlcerltration Transfer 
in Soil (mg/kg) in Water (mg/L) Coefficient 

0) (C-9 EW 

0.0479 0 l.l5E-02 
0.0373333 0 4.80E-03 

0.7694 I 0 I 2.16E-01 

IS.178 0 I I. t4E-02 
I4 82 I 0 I .o I E-02 

4.806 0 5.208-03 
2.278 0 1 .O I E-02 
0.083 0.0205 2.308-03 

10.21 0 3.268-01 
17.232 0 I I .97E-02 
1.801 I 0 5.3OE-03 

Soil-Worn 

BAF 

b%k) 

2,OOEtOO 

Dose ILOAEL 

0wkd-W f&WW 

I .37E-02 8.800E+oo 

Hazard Quotient 

(= Dose/LOAEL) 

0.0 
l.OGE+Ol 5.33&-02 8.800E+oo 0.0 
7.00E-01 3.83E-02 8.800E+oo 0.0 
3.OOE+OO 2.768-03 l.O70E+Ol 0.0 
l.S9E+O I 9.67E-02 NA NA 
I .OOE+OO 5.26E-04 I .OOOE+02 0.0 
I .OOEtOO X.228-04 NA NA 
2.00E-0 I 3.97E-02 l.OOOEt02 0.0 
3.00E-01 3.92E-01 t .OOOEt02 0.0 
2.20E-0 I I .95E-02 l,OOOE+O2 0.0 
3.20E-01 5.37E-01 I .OOOE+02 0.0 
2.70~~Ql I .OOE+OO I.OOOEt02 0.0 
3.40E-0 I 9.82E-01 I .OOOE+02 0.0 
2.10E-01 7.03E-0 I I .OOOE+02 0.0 
1.50E-01 I .89E-0 t I .OOOE+02 0.0 
2.lOE-01 l.O8E-01 l.OOOE+02 0.0 
I .OOE+OO I .54E-02 1.lOOE+OI 0.0 
l.OOE+OO I 1.64E+OO 1 I .OOOE+02 0.0 
4.40E-0 I 1.3JE+OO l.O00E+02 I 0.0 
4.90E-0 I I 1.52E-0 t 1 I .OOOE+O2 I 0.0 
I .OOEMO 3.09E-01 NA NA 
I.OOE+OO 3.70E-02 I, I OOE+OO 0.0 
I.OOE+OO 8.97B03 NA NA 
3.70E-01 2.64EtOO I .OOOE+02 0.0 
Z.OOE-0 I 1.55E-01 l.000Et02 0.0 
4.10E-01 I 6.43E-01 I I.OOOEt02 1 0.0 
2. IOE-0 I 1.2lE.01 I OOOEtO2 I 00 

I.OOE+OO 3.69E.02 NA NA 
2.80E-01 1.86E+OO l.OOOE+O2 0.0 
3.90E-01 2.15E+OO l.OOOE+O2 0.0 
1 .OOE+oO LISE-03 NA NA 

Notes: 
NA = Not Applicable 

4HS Tear Models.xls, IRobin 12/20x)0 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF’Iv)+(Cs*Is))*H) / BW 

Dose = (((Cm*Im*Bb)+(Cs*Bv’Iv)+(Cs*Is))”H) / BW 

Parameter Descriotion 

BAF Vegetation biotransfer factor 

CS Constituent concentration in soil 

cw COnStiNent COnCentmtiOn in Wter 

Is Rate of Incidential ingestion of soil (kg/day) 

I\ Rate of vegetation ingestion (kg/day) 
Ii Rate of invelrebrate ingestion (kg/day) 

Deer Mouse 

CS 

cs 
CS 

I .038E-04 
2.075E-03 
3.113E-03 

(Chemical Specific) 

HR 

SA 
H 

BW 
FI 
WI 

Home Range Size (acres) 

Site Area (acres) 
Ratio ofhome range area to site area (=I for screening) 

Body weight (kg) 

Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

Arithmatic Mean 

(Half Non-Detects) 

Constituent 
Concentration 
in Soil (mgikg) 

Arithmntic Mean 

(Half Non-Detects) 
Constituent 

Concentration 

in Water (mg/L) Soil-Plant 

Copper 
Iron 

7.56 0 I 6.25E-01 

I 5150 I 0.204 I 4.00E-03 

Lead I 26.28 0 4.68E-01 

M23”&3”W 184.4 0.0491 2.50E.01 

Vanadium 7.98 0.002325 5.50E-03 

Zinc 51.52 0 1.82Etoo 

NA 
I.OOOE+OO 
I .OOOE+OO 

2.533&02 

5.188E-03 
7. I I2E-02 

Soil-Worm 
BAF 

(4W 

Dose ILOAEL 

(wWW (mg/kgiday) 

2.00E-0 I 8.44E+OI 2.147EtOO 
I.OOE+OO 7.538-01 1.390E-01 
5.23E-0 I 1.57E+Ol 1.4OIE-01 
3.60E-01 I .40EtOO l.l07EtOI 

Hazard Quotient 

(= DoselLOAEL) 

4HS l-err Models.xls, IMouse 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 
LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Arithmatic Mean Arithmatic Mean 

(HalfNon-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 
in Soil (mgikg) in Water (mg/L) Soil-Plant 

Soil-Wonn 

BAF 
Detected Constituent I 0) I (W t WW I hw 

ORGANICS 

DOX 

(@kg/day) 

Notes: 
NA = Not Applicable 

NA NA 
3.0848-01 0.0 

NA NA 
1.446EtOO 0.0 
1.446E+OO 0.2 
I .446E+OO 0.0 
1.446E+OO 1 03 
I .446E+OO 1 05 

l.l12E+OO 0.6 

1.446EtOO 0.3 

I .446EtOO 0.1 

1.4468+00 0.0 

2.035EtOl 0.0 
I .446E+OO ~~~~,~~~~~~~~ 

I .446E+OO 0.7 

I .446EtOO 0.1 
NA N.4 

6.1 ISElO2 0.0 
NA NF\ 

I .446E+OO ~~~.,~~~~~~~ 

1.446EtOO 01 

1.446EtOO 0.3 

4H.S Terr Models.xls, IMouse 12/20/00 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((CS*BAF*IV)+(CS*IS)+(C\V*I\V))*H) / BW 

Parameter 
CS 

cw 
BAF 

IS 

Iv 
HR 
SA 
H 

BW 
FI 
WI 

Aluminum 
Antimony 
Arsenic 
Barium 
Chromium 

Iron 
Lead 
Manganese 
Vanadium 
Zinc 

DescriDtion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to plant bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 

Meadow Vole 
cs 
cs 
cs 

2366E-04 
9.8588-03 

NA 
I .OOOE+OO 
I .OOOE+OO 
3.286E-02 

9.8588-03 

(Chemical Specific) 

Water ingestion rate (L/day) 6.9OlE-03 

Maximum 
Constituent 

Concentration 
in Soil 

Wk) 
KS) 

Constituent 
Concentration 

Dose 
(mg/kg/day) 

ILOAEL 
(mlr/kg/day) 

Hazard Quotient 
(= DoseiLOAEL) 

I I ..- __ I -.1 .L -. 
22.26 I 1 ,,c.Lnn 

5.06 I 4 x41:-w I 

7.56 I 0 I 6.2513-01 ..*,-.u" I .,._II_"L, "I I 
5150 0.2041 4.00E-03 n IllT:rlll \I * NA 

26.28 I 0 I 4.68E-01 -.--- "" I 
IX44 

I 
nn49l _,_ ._. 

I 
7 ~111:.11 I _._“.. I. 1.52EtOI 

7.98 0.002325 I 5.50E-03 7. I I E-02 I 

51.52 I 0 1.82E+oo 2.85E+Ol 

T.-‘-II., “I I ,*A . . 

? xm+nn I .445I!+02 0.0 
5.13llito2 0.0 

I 3.522E+OO 0.0 

I 5.78lEt02 0.0 

4HS Ten Modelsxls, IVole 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 
LESS CONSERVATlVE ASSUMPTIONS 
SITE 4 -BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
RGANICS 
4’-DDD 
4-DDE 
4’-DDT 
pha-Chlordane 
roclor-1016 

Maximum 
Constituent 

Concentration 
in Soil 

(mg/kg) 

KS) 

0.0479 
0.0373333 

0.341 
0.0066 

0.0453333 

Maximum 
Constituent 

Concentration 
in Water 

BW-) 
(Cw) 

0 
0 
0 
0 
0 

rdosulfan II 0.0034 
tdrin Aldehyde 0.0052333 
Methvlnaohthalene 0.7694 
cenaphthene I 6.048 0 
zenaohthvlene 0.3678 0 
lthracene 8.368 
:nzo(a)anthracene 18.04 
:nzo(a)pyrene 15. I78 
:nzo(b)tluoranthene 14.82 
:nzo(g,h,i)perylene 4.806 
!nzo(k)fluoranthene 2.278 
s-(2-Ethylhexyl)phthalare 0.083 
lrbazole IO.21 
uysene 17.232 
benz(a,h)anthracene I.801 
benzofuran I .9826 
-n-butylphthalate 1 0.24 
-n-octvlohthalate 0.059 
loranthene 37.9 0 
iorene 3.112 0 
leno( I .2.3-cdlovrcne 8.706 0 .._ 
phthalene 
Nitrosodiphenylamine 
enanthrene 

2.05 I 
0.22 
31.56 I 

rene I 29.82 I 0 
chloroethene I 0.0064 0 

0 
0 
0 

0 
0.0205 

0 
0 
0 
0 
0 
0 

0 
n 

0 

Soil-Plant 
BAF 

(mg/ka) 

I. I5E-02 
4.808-03 
6.50E-03 
8.90E-03 

Dose 
(mdkg/day) 

5.lOE-04 
3.23E-04 
3.12E-03 
6.518-05 

2.24E-02 6.3 1 E-04 
9.45E-02 I .2 1 E-04 
1.89E-0 I 3.34E-04 
2.16E-01 5.538-02 
2. I OE-0 I 4.25E-0 I 
I .65E-01 2.09E-02 
9.08E-02 2.88E-01 
I .97E-02 2.3713-01 
I, 141%02 1.6lE-01 
l.OlE-02 I .52E-0 I 
5.20E-03 4.2 1 E-02 
I .o I E-02 2.33E-02 
2.3OE-03 4.96%03 
3.26E-01 I .07E+OO 
I .97E-02 2.26E-01 
SJOE-03 I .58E-02 
I .45E-0 I I .OOE-01 
8.38E-02 7.76E-03 
8.00E-04 4.39E-04 
4.25E-02 7.56E-0 I 
I .43E-0 I I .56E-0 I 
SAOE-03 7.73E-02 
4.438-01 2.878-O I 
5.78E-01 3.97B02 
9.08E-02 I .09E+OO 
n III2 n, 

l.O5E+OO 2.06E-03 J 

NA NA 
2.54 I E+OO 0.0 
2.54 I E+OO 0.2 
2.54 I E+OO 0.0 
2.54 1 E+OO 0. I 
2.541 woo 0.1 
9.77511+00 0.0 

I .789E+02 0.0 
254lE+OO 0.4 
2.54 I E-1-00 0. I 
2.54lE+oo 0.0 

NA NA 
I .792E+03 0.0 

NA NA 
2.54 I E+OO 0.3 
2.54 I E+OO 0. I 
2.54IEroo 0.0 
2.54 IE+OO 0.1 

NA NA 
2.541 E+OO 0.4 
*rr.r,nn 1 
L.>‘ilIY-“” 0.2 

6.842E+OO I 0.0 I 

Notes: 
NA = Not Applicable 

4HS Terr Modelsxls, IVole 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURYING PAD RESIDUE LANDFILL,,SOIL IIOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*lfr)+(Cs*Is)t(Cw*l\v))*H) / BW 

Parameter 
CS 

cw 

BAF 
Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Descrioti&t 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) ’ 
Water ingestion rate (L/day) 

Short-Tailed Shrew 
cs (Chemical Specific) 
cs 
CS 

4.663E-04 
1.943E-02 

NA 
1 .OOOE+OO 
1 .OOOE+OO 
2.152E-01 
I .943&02 
8.62 IE-02 

Detected Constituent 
INORGANICS 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

OW%) (WL) 
w 09 

Conservative 
Soil-Worm 

BAF 

(mgks) 

Dose 

bw$dday) 

ILOAEL 
(mgikdday) 

Hazard Quotient 
(= Dose/LOAEL) 

,IChromium 

I I I 
_-.- _. 

Barium 22.26 0.0169 n. I 

_._ 
Copper 7.56 0 I .53E+OO l.O6E+OO 2.223E+Ol 0.0 
Iron 5150 0.204 I 1 .OOE-01 5.78E+Ol NA NA 
Lead 26.28 0 1.52E+OO 3.67E+OO 9.035EtOl 0.0 
Manganese 184.4 0.049 I 1.24E-0 1 2.488+00 3.207E+02 0.0 
Vanadium 7.98 0.002325 8.80E-02 8. I6E-02 2.202E+OO 00 

I 

I 

Zinc 51.52 I 0 I 1.29E+O 1 I 6.0 1 E-1-0 1 I 3.6 14Et02 0.2 1 

4HS Terr Models&, IShrew 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 4 - BURNING PAD RESIDUE LANDFILL, SOIL HOT SPOT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mgikg) OWL) 
KS) (W 

Conservative 
Soil-Worm 

BAF Dose 

4,4’-DDD 0.0479 
4,4*-DDE 0.0373333 
4,4’-DDT 0.34 I 
alpha-Chlordane 0.0066 
Aroclor-1016 0.0453333 
Endosulfan II 0.0034 
Endrin Aldehyde 0.0052333 
2-Methylnaphthalene 0.7694 
Acenaohthene 6 rl48 

(mg/kg) (mg/kglday) 

I 

Khrvser 

Acenaphthylene I 0.3678 
Anthracene 8.368 
Benzo(a)anthracene 1x114 ._._. 
Benzo(a)pyrene 15.178 
Benzo(b)fluoranthene . , I 14 x2 
Benzo(g,h,i)perylene I 4.806 
Benzo(k)tluoranthene 2.278 
Bis-(2-Ethylhesyl)phthalate (111X? 
Carbazole I”.L I - 

le I 17.232 
Dibenz(a,h)anthracenc I.801 
Dibcnzofuran I 1.9826 
Di-n-butylphthalate 0.24 
Di-n-octylphthalate 0.059 
Fluoranthene 

1 17 9 

Fluorene 3.1 I? 
Indeno( 1,2,3-cd)pyrene 8.706 
Naphthalene 2.05 I ,I u [ ;zj ;;;; - N-Nitrosodiphrnylamine 0.22 2.03E-02 
Phenanthrene 31.56 

*.I”,.-“, 
Trichloroethene 0.0064 0 I I .OOE+OO 5.92E-04 

Notes: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0205 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.00E+OO I 8 .76E-03 
I .06E+ol I ? CRF.02 -.“--. 
7.00E-0 I 2.23~~Lz. 
3,00E+OO I. 80E-03 
1.59EtOl 6.52E-02 
1 .OOE+OO 3.14E-04 
I .OOE+OO 4.84E-04 
2.00E-01 1.56E-02 
3.00E-01 I .77E-0 1 
2.20E-01 8. IO&03 
3.2OE-0 1 2.60E-0 I 
2.70E-0 I 4.79E-01 
3.40E-01 4.99E-01 
2.10E-01 3.13&01 
I SOE-0 I 7.55E-02 
2.lOE-01 4.8 I E-02 
1 .OOE 100 l.S9E-02 
l.OOE+OO 9.44E-01 
4.40E-01 7.22E-0 I 
4.9OE-0 I 8.36E-02 
l.OOE+OO 1.83E-0 I 

L 
ILOAEL Hazard Quotient 

(mglkgiday) (= Dose/LOAEL) 

0.0 9.035E+OO 
9.035E+oo 
9.035E+oo 
5.622E+OO 

0.0 
0.0 
0.0 
NA 
0.0 
NA 
0.0 

NA 
1.694E+OO 

NA 
1.589E+OO 
I .589E+OO 0. I 

0.0 
0.2 

I .589E+OO 
I S89EtOO 
I ,589EtOO 
6.lllE+OO 
1.589E+OO 
I .589E+OO 
I .589E+OO 
I, I 18E+02 
I .589E+OO 
I .589E+OO 

0.2 
0.0 
0.0 
0.0 
0.6 
0.3 
0. I 
NA 

1.589~~00 
NA 

I. 12oEto3 0.0 
NA NA 

l.5x91i~oo 0.8 

0.0 

0.2 

GFi 

1.589E-+~00 
I .589E+OO 
I .589EtOO 

NA 
1.589I300 
* Y”_.-. ,.^ 1.3a3YC+“” 
4.278EtOO 

0.5 

z 

0.7 

0.0 

NA = Not Applicable 

4HS Terr Modelsxls. IShrew 
I2120/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 
LESS CONSERVAI‘IVE ASSUMPTIONS 
SITE 4 - BURNING P.4D RESIDUE LANDFILL, SOIL IlOT SPOT 
NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Ctv*Iw))*H) / BW 

Parameter 
CS 

cw 

BAF 
Is 
Im 
HR 
SA 
H 

BW 
FI 
WI 

Descriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio ofhome range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Ii.ea!u 
cs 

cs 
cs 

8.7628-03 
3.129E-01 

NA 
1 .OOOE+OO 
I .000E+00 
4.535E+OO 
3.129E-01 
1.134E-01 

(Chemical Specific) 

Concentration 

ILOAEL Hazard Quotient 
(= Dose/L.OAEL) 

4HS Terr Modelsxis, IFox 12/20/00 



EQU.ATIONS 1iSED TO CALCIJLATE ESPOSlJRE FOR THE REI) r;or; 
LI% CONSER\‘ATI\‘E ;\SStiMI’TIONS 
SITE J - BURNING I’:\D RESIDIJE LANDFILL, SOIL HOT SPOT 
NAVAL WEAI’OKS STATION YORKTO\VN, YORKl‘O\VN, VIRGINIA 

Maximum 
Constituent 

Concentration 
it1 Soil 

I I. 

MaXilIlUlIl 
Constituent 

Concentration 
in Water 

Conservative 
Soil-Vole 

Detected Constituent 
ORGANICS 

(q/Kg) (mg/L) BA 
KS) (CR,) (mgil 

F Dose ILOAEL 
<g) (mglkg/day) 

Hazard Quotient 
(mgikgiday) 

I 
(= DoseiLOAEL) 

naphthalene 
henc 

7e ~~ 

“.Y”.z_,,, ” I .ooEtoo 
0.7694 0 1 .ooE+oo 
6.04s 0 I .OOEi 00 

0.3678 0 I .ooE+oo 
8.368 n I ,I,>-, n_ I 
IS.04 I n 

,yrene 
luoranthene 

luoranthene 
lalate 

” I .fJ”lz.+“” 
15.178 0 I .OOE+OO 
14.82 0 I .OOE+OO 
4.806 0 I .OOE+OO 
2.278 0 I .OOE+OO 
0.083 0.0205 . e”- ^^ 
,I? ?I 9E+Ol I Of! 

I IV.LI I 0 I .utE+oo I 7.24E-01 
_._ 

I 7AlZFJ,l I 1 n IChrvsene 

I I Pnl I I 1 .““t+“” 
I 

ran 

)hthalate 
Fluoranthene 

3-cd)pyrene 

fi.U”, U I.OOEtOO - 
I .9826 0 I .OOE+OO 
0.24 0 I .00Et00 

o.os9 0 I .OOE+OO 
37.9 0 1.00Et00 

3.1 I2 0 I .OOli boo 
x 70h I> 1 

2.051 
I ” 

0 

le 

lene 

” 1 .““lz:+“U 
e 0.22 0 I .OOE+OO 

3 1.56 0 I .OOE+OO 
29.82 0 I .OOEtOO 

0.0064 0 . ^^_ I .uut+oo 

4HS Terr Modelsxls. IFos 



APPENDIX L.2 
TERRESTRIAL RECEPTOR MODELS, SITE 4 PROPER 

iF” 



.,““‘*1, EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

CONSERVATtVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br’Ifr)+(Cs*Is)+(Cw*lv,))*H) / BW 

CS 

CW 

BAF 

Is 

Ii 

HR 

SA 

H 

BW 

Fl 

WI 

Constituent concentrati011 in soil 

Cowituent concentration in drinking water 

Soil to worm bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of invertebrate ingestion (kg/day) 

Home range size (acres) 

Site ana (acres) 

Ratio of home ranye area to site area (= I for screening) 

Body weight (ks) 

Food inyestion rate (kg/day) 

Water ingestion rate (L/day) 

CS (Chemical Specific) 

CS 

CS 

1.7308-02 

1.663E-01 

NA 

I .OOOE+KI 

I .0ooE+O0 

1.270E-01 

1.663E-01 

Z.l13E-02 

Detected Constituent 

INORGANICS 

Conservative 

Soil-Worm 

BAF 

bw%) 

cNOAEL 

(m&/day) 

Hazard Quotient 

(= C&&NOAEL) 
7 

Chromium 

--rr-- 
Iron 

Lead 

I Y I I 

I 42600 0.336 l.OOE-01 

383 I 0 I I 

I3 0 2.0GE+Oi 

Nickel 203 0 4.738+00 

Selenium 0.75 0 I .34EfflO 
Thallium 0.15 0 I .?OE+oO 2.17Ei 

Vanadium 42.5 0.0034 8.8OE-02 1.07EXll 
Zinc I5200 0 I .29E+O I 2.59E+OS 

4 Terr Models.xls cWoodcock 12Ro/OO 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

CONSERVATLVE ASSUMPTIONS 

SlTE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Endosulfan II 

Endrin 

Endrin Ketone 

Gamma-Cblordane 

Heptacklor 

Heptachlor Epoxide 

Metboxycblor 

2-Methylnaphthalene 

AC~llZlDhlh~“~ 

_ 
Adlbp%%ld 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)iluoranthene 

Benro@,h,i)perylese 

Benzo(k)fluoranthene 
_. ._-. 
hls-lL-ttl,“lhex”l,ot,,l,alate 

‘. ._ 
Carbazole 

I Clwsene 

I -.“I 1 Y I 1 .wc- 2.898-02 I .OM _._ I 
0 “0% l-3 I ,?ACAnn 3.768-03 I .OooE-02 04 

I I . .““U “” I I .36E-02 NA NA 
0.0084 0 I .?OE+OO I.ZIE-02 

I 
I ..?OOE-02 

I 
n n‘tc -.I .- I 

I 
A 

:,~~.!~~~~~~~~~~~~~ 
Y 

I 
I 

,nr\r,nn J.““CTu” I 
I l.83E-01 2.14OE+co 0. I 

0.03 I 0 I.OOE+OI 4.lOE.01 NA NA 
I 0 002 I 1 0 I 

I 
! nocAn, ..“YII”, I 

I 2 GSE-02 NA NA 
0.00 I4 I 0 I .OOE+OO 2 OZE-03 NA NA 

I O.OG9 ! 0 I 2.00E-0 I I 2 75E-02 I 000E+OI 00 
I n47 I A I ,nncn, I 2 28E-01 I .oooE+O I 0.0 

I 
1 

1 i .‘“L_” I I I 23E+OO I .OOOE+O I 0.1 
2.5 0 I 3 20E-01 I .39E+oO l.OOOE+Ol 01 
5.4 0 I 2.70E-01 2.&lE+OO I .OOOEXI I 03 

I 4.5 0 3.40E-01 2.62EtoO I .oooE+OI 03 
4.3 0 I 2 IOE-01 1.77E+OO I OOOE+O I 0.2 

! 2.2 0 l.SOE-01 7 32E-01 I.OOOE+01 0.1 
I 4.4 ! 0 2.lOP01 I.SlEtOO I .COOE+OI 0.2 
I n Ad I nn.4 I 1 “nclnn 9 32E-01 I. I OOE+OO 0.8 

I I.““_, “V 2.17E-01 NA 

! 1 i 
NA 

I.3 0 1 .OOE+OO I .88E+oo 1 .OOOE+OI 0.2 
I ‘to n I 1 “nr n. 3.498+00 I .WOE+O I 0.3 

4 5 I E-0.1 l.OOOE+OI 0.0 

I 
_., ” t.‘t”C-” I I I I 

0.58 0 4.90E-01 
I 0 23 I n I , MCLnc I 

1.75E-01 I OOOE+OI 

l.75E+OO I.OOOEX)I 

6 99E-02 I OO”F+o, 

O.““LTv” 5.52E-01 NA NA 
? Qno n, I 96E+OO I .OOOE+Ol 0.2 

5 24E+OO l.OooE+ol 0.5 
3.90E-02 NA NA 

4 Tcrr Models.xls cWoodcock 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 

CONSERVATIVE ASSUMPTIONS 

SITE 4 _ BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*lfr)+(Cs*Is)+(Cwilw))*l~) / BW 

w 

CS 

cw 

BAF 

Is 

Iv 

HR 

SA 

Ii 

B\V 

FI 

WI 

Constituent concentration in soil 

Constituent concentration in drinking wax 

Soil to plant bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of v%etatioa ingestion (kg/day) 

Home range sire (acres) 

site area (acres) 

Food ingestion rate (kg/day) 

Water ingestion rate (L/day) 

Detected Constituent 

INORGANICS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

copper 

Iron 

Lead 

MangalleSe 

0) 

81200 

37 

48.3 

IS0 

I.2 

G 

36.5 

14.1 

337 

42600 

383 

17700 

Mercury 1.3 

Nickel 20.3 

S&lliUtl~ 0.75 

Thallium 0 IF 

whtte Od 

CS (Chemical Specific) 

cs 

I .X03 E-03 

I .803E-02 

NA 

I .OOOE+OO 

I .OOOE+OO 

I .540E-01 

I .803E-02 

2.5218-02 

Hazard Quotient 

I .98E-01 1. NA I NA 

4.7OOE+ol 0.6 

0.0037 ! 7.508-03 4.60EOl I .OOOEXK1 0.5 
0 I 2.00E-02 
n It ‘)<(F-0, --d-~“. z.s6E+Ol I 

0.336 4.ooE-03 5.19EtO2 NA NA 

0 4.68E-01 , 2. 

0.0947 2.SOE-01 7.2SE+o2 I 9.7’ 

0 5 onr+nn 7.76E-01 - 4.51 

..- __ 3.59E+oo ‘1.7‘ IOE+OI 0” 

0 3.0lE+OO 2.73B03 S.OOOE-01 0.5 

4 Terr Models.xls cQuaiI I 2no/oo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWRITE QUAIL 

CONSERVATIVE ASSUMPTIONS 

SITE 4 _ BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Soil-Plant 

BAF 

@wk) 

cNOAEL 

W.‘W%9 

I-larard Quotient 

(= DOX/NOAEL) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

NA 

NA 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

0.0 

NA 

0.0 

00 

00 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

4 l’erI hlodels.xls cQuail I2/20/00 



/* ---. EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

CONSERVATIVE ASSUMPTlONS 

SITE 4 - BURNING PAD RESlDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*lfr)+(Cs’Is)+(Cw’Iw))‘H) I BW 

cs 

CW 

OAF 

Is 

ii 

HR 

SA 

I4 

BW 

FI 

WI 

Food ingestion rate (ky/day) 

Water ingestion rare (L/day) 

Marsh Wre,, 

cs 

cs 

CS 

2 961 E-04 

2.96 I E-03 

NA 

I OOOEKln 

I .oooE+oo 

9 400E-03 

2 961 E-03 

2.8048-03 

(Chemical Specific) 

Detected Constituent I 0) VW (mdkg) 1 Owk’h9 
INORGANICS I I I 

4 Terr Models xls cWren I 2RO/Oil 



. . I. . . . . . . ._ . .._. . __.._,_,__.,_. 

EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

CONSERVATIVE ASSUMPTIONS 

SITE 4 _ BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4 Tar Modekxls cWren I 2/20/00 



_,<.,-k,_ 
EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

Dose = (((Cs*Br’Ifr)+(Cs*Is)+w*Iw))*H) / BW 

cs 

CW 

BAF 

Is 

1111 

IHR 

SA 

t1 

BW 

171 

WI 

Constituent concentration in soil 

Constiuen! concentration in drink+ water 

Soil to vole bioaccumulotion factor 

Rate of incidential inptiw of soil (kdday) 

Rate of small mammal ingestion (kg/day) 

Home range size (acres) 

site arca (acres) 

Ratio of home range area to site arm (=I fir screening) 

Body weight (ks) 

Food inyestiun rate (kg/day) 

Water insestion rate (Uday) 

cs (Chemical Specific) 

cs 

cs 

2.717E-03 

1.359E-01 

N.4 

I .nOOE+oO 

I oooE+oo 

9 57OE-01 

I 359E.01 

6 796E-02 

Constituent 

Concentration 

in Soil 

(rngk~) 

(CS) 

81200, 

3.7 

Maximum 

Constituent 

Concentmion 

io Water 

twm 

(CW 

0.147 

0 

Soil-Vole 

BAF 

(w&g) 

I .?a+00 

I .OOE+OO 

cNOAEL 

(my/kg/day) 

Hazard Quotient 

(= DoseMOAEL) 1 

I 36.5 I 0.0037 I 
14.1 0 I .40E-0 I I 

Lead 383 I 0 I 87E-01 l.i3E+OI 3 SjOE+OO 

Thallium 0 15 I 0 1.23E-01 3.04E-03 NP 

Vanadium I 42 5 I 0.0034 I I OOEKIO I 6. I SE+00 

Zinc I I5200 0 2 32E+OO S.ME+O3 

4 Terr Models xls cHawk 12/20/00 



,,r j-l. EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - RURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL \VEAl’ONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Hazard Quotient 1 

] (= Dos~~OAEL) 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

NA 

0.0 

0.0 

NA 

0.1 

0.0 

NA 

NA 

NA 

0.0 

0.0 

0.0 

0.0’ 

0.1 

0.1 

0. I 

0.0 

0. I 

0. I 

NA 

0.0 

0.1 

0.0 

NA 

0.3 

0.1 

0.0 

00 

00 

NA 

0.1 

0. I 

NA 

4 Tar Models.xls cHnwk 



EQUATIONS USED TO CALCULATE EXPOSURE FORTAEAMENCAN ROBIN 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*Bv’Iv)+(Cs’ls))‘H) / BW 

Dose =(((Co,*lm*Bb)+(Cs*Bv*lv)+(Cs*ls))*H) I BW 

.,. .: 

pal-w,ster 

BAF 

cs 

cw 

Is 

Iv 

ii 

HR 

SA 

I-I 

BW 

Fl 

WI 

Al,lerlcan 

cs (Chemical Specific) 

CS 

CS 

0.0019 

“.0”750 

“.” ,300 

NA 

I OoOE+oo 

/ OOOE+OO 

6 3SOE.02 

0.02068 

t287E-02 

4 Terr Models.xls cRobin 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMER,C.AS RODIN 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTO\YN. VIRGINIA 

4,4,-DDE I 007 I 0 I 4 SOE-0: I I O6f 

4.4’.DDT 0.2 0 

0.28 0 6 SOE-03 

Amclor- f 260 0.4 0 4 SOE-03 

Dicfdw 0.012 0 3 OCE.02 8 ooE+oo 

Endosolfao II 0.02 0 9.45E-02 I .OOE+OO 

Endrin 0.0026 0 4.6 f E-02 I .ooE+oo 

Acewtf,bthene 0.43 0 2 IOE-01 3 001 

Acenapbrhylene 2.9 0 I .65E-il I 2 201 

Ailtfmcene 2.5 0 9.OSE-02 3 201 

Benzo(a)allthracene 5.4 0 I .97E-01 2 701 

Beszo(p.h,i)perylene 
I 4.3 I I 1 OIE-02 

2.2 0 5 ?OE-03 

6 28E-04 

, “-h 



EQUATIONS USED TO CALCULATE EXPOSURE FOR TDE DEER MOUSE 

CONSERVATIVE ASSUMPTIONS 

SITE 1- RURNINC PAD RESIDUE LANDFILL. PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

C,n = (((Cs*BAF*lv)+(Cs’ls))*H) 1 BW 

,,ore = (((C,,,*f~,,‘Bb)+((‘s*BAl-‘lv)+(Cs*ls))*H)/ BW 

w 

BAF 

CS 

cw 

IS 

I” 

fi 

HR 

SA 

I3 

BW 

Ff 

WI 

Soil to plant bioaccumufation factor 

Constituent concenmlion in soil 

Constituent cow3mation in water 

Rate of lncidential ingestion of’soil (kg/day) 

Rate of vegetation ingestion (k&/day) 

Rate of invenebrate ingestion (kg/day) 

Home Range Size (acres) 

Site Area (acres) 

Ratio of~home range area to site ma (=I foi screening) 

Body weight (ks) 

Food 1npestio11 Rate (kg/day) 

Water ingestion rate (L/day) 

cs 

cs 

cs 

2.007644 

4.014E-“3 

60215”3 

NA 

1 OOOE-00 

I oooE+oo 

I 960E-“2 

I “O?E-02 

7.022E-02 

(Chemical Specific) 

Concentration 

4 Terr Models.xls cMouse 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

Detected Constituent 

ORGANICS 

4.4’~DDD 

4.4-DDE 

4.4’-DDT 

alpha-Chlordaoe 
Arorl”r-lf54 

Constituent 

Gmcentration 

in Soil 

OwW 

0) 

0.23 

0.07 

0.2 

0.038 

0.28 

Soil to Planr 

OAF 

(dw 

l.lSE-02 

4.X08-03 

6.SOE-03 

S.‘)OE-03 

6.SOE-01 

Soil-Worm 

BAF 

(nxjks, 

Z.OOE+OO 

,.OGE+Ol 

7.00E-01 

Dose 

(,ngk$/day) 

I .44E-0 I 

2.29E-01 

cNOAEL 

(,ndklJday) 

I .64SE+OO 

I.MSE+OO 

I .645E+OO 
5 117Ern 

4.53E-02 

3.00Em 3.SSE-02 

l.S9E+Ol I .37E+OO 6.25lE-02 

04 I 0 I 4.SOE.03 ( I SOE+Ol I .96E+OO 6.25 1502 

I 0.012 I 0 I 3.OSE-02 1 S.aoE+OO 2 97&02 NA 

007 0 945502 I I OOE+Cil 6 74B03 :.084E-01 

I 0.0026 I 0 I 4.6lE-02 i I .OOE+OO 8.50B04 l.O23E-01 

00094 0 I.S9E-01 I I .OOE+Oil 2 1cc 0, xr* 

I n Pdwd I n I I .89&O I I I oa+(M _...- . 
/ 8,60E-03 I 3.OOE+OO 4 20E-O: 

I no-s, I 0 I 9xX-01 I  ̂ I ooE+oI 9 568-o: . .l,,.” I... I. 

Heptacblor Epoxide 

hlethoxycblor 

I 
_.-_. 

I .--- -- ti .~~ , 

I 0.002 I 0 

0.0014 
^̂ ,̂  

Cal-bazole 1.3 0 3.268-01 I 
Chrysene 49 0 1.97E.02 1 

Dibenz(a.ll)antbracene 0.58 0 5.30E-03 1 

Dibenzofuran 0.23 0 1.4SE-01 I 

Flu,......,,... I “., 

Fluorene I 044 

3 47E-01 

4 OSE-62 i 

Indeno( I .2,3-cd)pyrene 
Naphthale~~e 

Pent~cblorophenol 

Phenanthrene 

2.6 I _.__- __ _.. .- 

0.17 0 I 4.43E-01 , 

0 

1 2.10E-01 Z.SIE-0 

0 052 I 443E-02 8 OOE+C4I I 29E-0 

4 Terr Models.xls cMouse I 2/20/00 



..- . . EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((C~*BAF*IV)~CS*IS)~CW’~W))*H) / BW 

CS 

CW 

BAF 

Is 

Iv 

HR 

SA 

I-1 

BW 

FI 

WI 

Constituent concentration in soil 

Constituent concentration in drinking water 

Soil to plant bioaccumualtion fwtor 

Rate of incidential ingestion of soil (kg/day) 

Rate of veqtation ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 

Ratio of home range azen lo site area (=I for screening) 

Body weiyht (kg) 

Food ingestion rate (kg/day) 

Wats ingstion rate (L/day) 

Meadow V& 

cs 

CS 

CS 

3.7738-04 

I .572E-02 

NA 

I .000E+00 

I .OOOEX)O 

I .700E-02 

I 572E-02 

I IOOE-02 

(Chemical Specific) 

Cadmium I 6 0 I X258+00 
I I 

I IS200 I 0 I l.SZE+OO 2.59E+O4 I ~~-~ 3.408E+O2 }~~~ 

4 Terr Modelsxls cVole 12ROIOO 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NA\‘AL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGlNtA 

Detected Constituent 

ORGANICS 

4 a’.nl>,n 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

(wk) (wm 

(Cs) (C-4 

0 23 0 

Soil-Plant 

BAF 

6”tiS) 

I. I5E-02 

DO% 

(m&S/day) 

7 SSE-03 

cNOAEL 

(m&g/day) 

I .704E+oo 

Hazard Quotient 

(= DoseiNOAEL) 

00 ., --- 
4,4,-DDE 0.07 0 4.80E-03 1.868-03 I .704E+OO 

4.4-DDT 0.2 0 6.508-03 5.64E-03 I .704E+00 

alphaChlordane 0.038 0 8 9OE-03 l.l6E-03 5 302E+OO 

Araclor-1254 0.28 0 6 SOE-03 7.978-03 6 478E-02 

A,,,clor-1260 0.4 0 4 SOE-03 LOSE-02 6.4788-02 

Dieldrin 0.012 0 3.05E-02 6.0SE-04 NA 

Endosulfan II 0.02 0 3.458-02 2.19E-03 3.19SE-01 

Endriu 0.0026 0 4.618-02 1.69E-04 I .XOE-01 

Endr-in Aldehvde 0 0094 0 1.89E-01 I 85E-03 NA 

Endrin Ketone ! 0 0084 ! 0 ! 1.89E-01 ! 1.65E-03 ! I .060E-01 ! 0.0 1 

Gamma-Chlordane 0.045 0 8.608-03 I .36E-03 5.302E+00 

Heptachlor 0.03 I 0 9.30E-03 9.558-04 2.769E-01 

Heptachlor Epoxide 0.002 0 4.998-02 1.378-04 NA 

Methos\~chlor 0.0014 0 4.488-02 8.9 I E-OS 8.520E+O0 

2-Methylnaphtbalene 0.069 0 2.16E-01 l.S3E-02 I .49SE+00 

Acenaphthene 0.43 0 2.lOE-01 9.3OE3-02 1.498EX)O 

Acenaphthylene 2.9 0 1.65E-01 S.OSE-01 I .498E+00 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benza(b)iluorat~tbene 

Benzo(g,h,i)perylene 

Benzo(k.)fluoranthelte 

2.5 0 9.08E-02 ?.GSE-01 I .4’98E+OO 

5.4 0 1.978-02 2. I SE-01 1.4988+00 

4.5 0 1.14E.02 I47E-01 l.l53E+OO 

4.3 0 I .O I E-02 1.36E-01 I .498E+UO 

2.2 0 520E-03 5.948-02 ! I .498E+OO 

4.4 0 1 .Ol E-02 1.39&01 I .498E+OO ! 0.1 

FlUORlie 0.44 0 1.43E-01 6.798-02 I .498E+OO 

Indena( I ,2,3-cd)pyrene 2.6 0 5 6OE-03 7. I2E-02 I .498ECOO 

Naphthalene 0.17 0 4 43E-01 7.33E-02 I .498E+00 

PentacllloronheaoI 0.052 0 4.438-02 3.288-03 NA 

PhelI~llthl-elle 3.9 0 9.OSE-02 4.14E-01 I 498E+OO 

Pyret1e 8. I 0 4.3 I E-02 5.03E-01 I 498E+OO 

Toluene 0.027 0 9.97B01 2.55E-02 2.9978+01 

4 Tel-r Modekxls cVole 



/*- < EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dox = (((Cs*B~*Ifr)+(Cs’ls)+(Cw’Iw))‘H) I BW 

_/ ’ I*_ 

cw 

BAF 

Is 

li 

HR 

SA 

H 

BW 

FI 

WI 

Constituent concentration in drinking water 

Soil to worm bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of iwenebmte ingestion (kdday) 

Home range size (acres) 

Site area (acres) 

Ratio of home range area to site area (=I fat 

Body weight (kg) 

Food ingestion rate (kS/dny) 

Water ingestion rate (Wday) 

cs 

cs 

7.2898-05 

3 0378-03 

NA 

I .OOOE+OO 

1 .OOOE+JO 

I.ZjOE-02 

3.037E-03 

7.0368-02 

I Maximum I Maximum I I 
Constituent Constituent 

Concentration Concenlration 

in Soil in Water Soil-u’onn 

~%k) (wm BAF Dose 

Detected Constituent 

INORGANICS 

0) (C-4 

Aluminum 812OrJ 0.147 2.00E-01 4 42E+O3 

Antimony 3.7 0 l.OOE+OO 9.2IE.01 

Arsenic 48.3 0 5.23B01 6.428+00 

Rari,m 180 0 0308 3.6OE-01 I .70E+OI _ _ _ 
Beryllium 

Cadmium 

Chromium 

Cohnlt 

I.2 0 I .OOE+oo 2.99E-01 

6 0 4.07EtOl 5.94E+OI 

36.5 0.0037 3.IbE+00 2.83E+Ol 

14 I 0 I .OOEtOO 3.5lE+OO -___.. 

Copper 337 0 153E+oO I .27E+02 

11.011 42600 0.336 I .OOE-Ol I .29E+Q3 

Lead 383 0 I .52E+oO I .44E+OZ 

Mat1ganese 17700 0.0947 1.24E-01 6.37E+O2 

MerCUly 1.3 0 2.06E+OI 6.52E+OO 

Nickel 20.3 0 4.73EtOO 2.34EtOl 

Selenium 0.75 0 I .34EtOO 2.49E-01 

Thallium 0.15 0 I OOE+OO 3.738-02 

Vanadium 42 5 0.0034 S.SOE-02 l.lSE+Oa 

Zinc 15200 I 0 I .29E+O I 4.77E+O4 

*-a-. 

4 Terr Models xls cShrew 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

CONSERVATI\‘E ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

, 
0.2 

Otl 

0.2 

0.0 

NA 

0.2 

0.3 

0.0 

NA 

0.0 

0.5 

0.0 

0.2 

Nai~htl~alene I 017 I 0 I 2.IOE-01 9.67E-03 I I618E+oa 00 

I’entacllloropl,e,lol 0052 0 S.OOE+OO I OIE-01 NA NA 

Phcnanthrene 1, 39 I 0 I 2 ROF.“, I 7 XRF-0, I I A14F+o” 0.2 

0.5 Py!We I 8.1 I 0 I 3.90E-01 S.lSE-01 I BIIE+OO 

T&e,1e 0.027 0 I .OOE+OZ I 6.72E-03 I 3.23GEX11 I 0.0 1 

4 Terr Models xls cShrew 



. , ,, ,. ,.,, ,. . .,.. ..., ,... . ._. -.. ,_.. -_-...-.---...~._~ 

,i-.... EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 

CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))‘H) / BW 

P;mwtu: 

CS 

cw 

BAF 

Is 

In1 

HI: 

SA 

H 

BW 

Fl 

WI 

Cotmituent conce~itralion in soil 

Constituent concentration in drinking water 

Soil to vole bioaccumulalion factor 

Fate of incidential ingestion of soil (kg/day) 

Rate of small lmammal ingeslion (kg/day) 

Home range size (acres) 

site area (acm) 

Ratio of Ihome range area to site area (= I for screening) 

Body wei$>t (kg) 

&jJ& 

cs (Clwnical Specilic) 

cs 

cs 

I.3608-02 

4.8588-01 

NA 

I OOOE+OO 

I .JOOEtOO 

2.950EtOO 

4.8588.01 

I l80E-01 

Soil-Vole 

BAF DO% cNOAEL Hazard Quotient 

Detected Constituent (Cs) (Cw) (mgkg) &&/d/day) (mg’kg/dlday) (= Dose/NOAEL) 

INORGANICS I I I I 

Beryllium I .2 0 I 4.10E-01 8.65E-02 ’ I 3.8748-01 
I 
I 

,-“,I...:..... I I- ” I n I Y n “PC nl I S.GGIE-01 

1 Nickel I 20 3 I 0 I 8.98E-01 I 3 IOEtCG I 2 348EtOl I 01 I 

. . -.. 

4 Terr Mode&& CFOX 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 

CONSERVATIVE ASSUMPTIONS 

SlTE 4 _ BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

Dctccted Constituent 

ORGANICS 

Soil-Vole 

RAF 

(Ingkg) 

cNOAEL 

(n&g/day) 

Hamrd Quotient 

(= DI)S&~AEL) 

.i,J’-DUD 

4,4*-DDE 

4.4’.DDT 

nIpha-Chlordnne 

hroclor-I254 

0 23 0 I OOE+oO 3.89B02 4 695t:.01 

0.07 0 l.OOE+00 I, I SE-02 4 6WSOl 

0.2 0 I .OOE+oo 3.398-02 4 6WJ-01 

0.03s 0 I ODE+00 6,43E-03 I 46 I ErOO 

0.33 0 I .OflEtOO 4.74E-02 I OOSE-O I 

I I # ..,. I ,.,.. I ,/J> I “A I n I I ci”F+n” I 6.778-02 ! I .oms-0 I I 0.6 1 

_. ._ ?.03E-03 NA NA 

0.02 0 I .OOE+O’J 3.39B03 s 803E.02 0.0 

0.0026 0 I .OOE+OO 4.4OE-01 2 92213.02 0.0 

0.0094 0 I .OOE+OO I S9E-03 NA NA 

0.0054 0 I .OOE+00 I .42E-O3 3 92x-02 0.0 

0.045 ! 0 I .OOE+OO 7.628-03 I 461 E+OO 1 0.0 

Heptachlor I 0.03 I I 0 I .OOE+00 1 5.25E.03 1 7 6308-02 ! 0.1 1 

Heptachlor Epoxide 0.002 0 I .OOE+OO 3.398-04 I NA I NA 

I I I 
I 

MPtlrnrvrlrlnr I 00014 ” I “OF+00 . .._..___.. _... “. I _ . I I ..- , 2.37E-04 I 2 3lSE+oO 

2-Metl,“l,,.l,,l,tl,.?lene 0 069 I 0 I I ooE+oo I l.l7E-02 1 I?SE-Oi I 
0.43 I 0 I.OOE+OO 7.288-02 i.l?SE-01 

.j 0.2 

I  , , ,  

Butylbenzylpl1thalate 0.15 0 l.OOE+OO 2.548-02 NA 

Ca1bazole 1.3 0 I .OOE+OO 2.20E-01 J 128E-01 

Chrysene 4.9 0 I OOE+OO 8.29B01 4 11SE-01 

Dibetlz(s.hlantllracetle 0.58 0 I .OOE+Oil 9.82E-02 4 128E-01 
~ I  

Dibenzofuran 0.23 0 I OOE+OO 3.898-02 NA 

Di-II-butylphthalate I 0.19 0 I .ooE+oo 3.22B02 I 747E-02 

Fluo,antlIet~e 8.9 0 I OOE+OO l.SlE+OO I IZSE-01 

Flual-ene I 0.44 0 I .ooE+oo 7.4SB02 I IZSE-01 

Illdeno( I ,2,3-cd)pyrene I 2.6 I 0 I I .ooE+oo I 
0.17 0 I nnvinn 

I 0 “i? I I 

4 ‘Tern Modekxls cFox 



/.-- “r. 
EQUATIONS USED TO CALCULATE EXPOSURE FOR TllE AMERICAN WOODCOCK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)t(Cw*Iw))*H) / BW 

CS 

CW 

BAP 

Is 

Ii 

HR 

SA 

II 

l3W 

PI 

WI 

Constituent concentration in soil 

Constituent concentration in drinking water 

Soil to worm bioaccumulalion factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of inveltebrate ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 

Ratio of home range area to sire area (=I for screeninS) 

Body weight (kg) 

Food ingestion rate (kg/day) 

Water ingestion rate (L/day) 

Detected Constituent Cs) 

INORGANICS 

AlU,,,i!Ul,~ 10178.6275 

Antimony I .5492 

Arsenic 5.5618 

,,A i, 

Barium 27.0441 

Beryllium 0.1925 

Cadmium 0.9329 

Chromium 11.7422 

Cobalt 2.1485 

COpper 23.8549 

Iron IO906.0784 

Lead 41.3784 

Mallganese 500.1451 

Nickel 3.7912 

Selenium 0.203 

Thnllium 0.15 

Vanadium 15.9735 

Zinc 406.5725 

k 

CS (Chemical Specific) 

cs 

cs 

I317E-02 

1.2668-01 

NA 

I .OOOEtOO 

I .OOOE+OO 

1.644E-01 

l,266I%Ol 

I .76OE-02 

Arithmatic Mean 

(Half Non-Detects) 

Constituent 

Concentration 

ill Water (lIl&JL) 

COW3VatiVC 

Soil-Worm 

BAF Dose ILOAEL 1 Hazard Quotient 

(WC&d hk.‘~4 (m&t/d/day) (= DasdLOAEL) 

I I I I 

0 I 1 .OOE+OO I I .83EtOO I NA I NA I 

0 I .29E+OI 4.07E-103 

4 Terr Modelsxls IWoodcock 12/20/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mg/k~) in Water (mg/L) 

Comervnriw 

Soil-Warm 

BAF .ient 

Methoxychlor 0.0014 0 I OOE+CG 

I_.. _ -\.., r,.l..- 

Benzo(b)fltlora:rthene 

Benzo(g,h,i)perylene 

Benzo(k)fluaranthelle 

Bis-(2-Ethylheiyl)phth&te 

Butylbenzylphthalate 

Carbazole 
Pl.n..a.,n 

I.--.. I ,..,.., . . . . . ..I --..- 
Dibenzofurnn 

1 
..- 

I I I 
I .54E+OO I .000E+O2 0.0 

I 4.3 0 2.lOE.01 I .l4E+Oil I WOE+02 0.0 

I 

! ! ! 
2.2 I 0 I I SOE-01 I 4 3OE-01 I .xJOE+O2 00 

4.4 0 2.lOE-01 I .OGE+OO I .wOEHJZ 0.0 

0.64 0.0205 I .ooI3oo 5.46E-01 l.loOE+OI I 0.0 

0.15 0 I .OOE+OO I.ZSE-01 NA NA 

I.3 0 I .OOE+OO I. I I E+OO I COOE+O2 0.0 

do n d bnF.na 7 nil&ml I C!OOE+O? 0.0 

I I._- I 1 I I I @XiE+O?. 0.0 

I 0.23 0 I .OOE+OO I .96E-01 N.4 NA 

0.1 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

4 Tew Models xls IWoodcock 12/2o/Oa 



,ic-z-k 
EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BORWHITE QUAIL 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIWCINIA 

Dose = (((Cs*BAF+Ifr)+(Cs*Is)+(Cw*Iw))*H) i BW 

CS 

CW 

BAF 

Is 

Iv 

HR 

SA 

1-I 

BW 

FI 

WI 

Constituent concentration in soil 

Constituent concentration in drinkwy water 

Soil to plant bioaccumulation factor 

Rate of incidential inSertion of soil (kg/day) 

Rate of vegetalioil ingestion (kdday) 

Home range size (acres) 

Site area (acres) 

Ratio of borne range area to site area (=I for screening) 

Body weight (kS) 

Food ingestion rate (kg/d/day) 

Water ingestion rate (L/day) 

Robwllite 

CS (Chemical Speafx) 

cs 

cs 

I 3788-03 

1.3788-02 

NA 

I OOOE+OO 

I OOOE+oO 

l,767E-01 

I.378502 

2.2378-02 

Detected Constituent 

INORGANICS 

Aritbmatic Mean Aritbmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mgkg) in Water (mg/L) 

(Cs) (Cw) 

Soil-Plant 

BAF 

bwW 

ILOAEL 

(mg/kgIday) 

Hazard Quotient 

(= Dose/LOAEL) 

Aluminum I 
Antimony I 
Arsenic 5.5618 I 0 I I IOE+00 

Barium 

I&halt 

copper 23.8549 0 6.258-01 1.: 

IrOIl 10906.0784 

Lead 41.3784 

0.1 

NA 

0.1 

0.0 

NA 

0.0 

0.0 

NA 

0.0 

NA 

0.0 

0.0 

Mercury 0.1332 I 0 I S.OOE+OO I 5.308-02 B.OOoE-0 I I 0.1 

Nickel ! 3.7912 0 I.4IE+OO 4., 47E-01 I .070E+02 0.0 

Seleniunl 0.203 0 3 OlE+OO 4.938-02 I .OoOE+OO 0.0 

Tballium 0.15 0 4.00E.03 I .22E-03 NA NA 

Vanadium 15.9735 0.002325 5SOE.03 l.32E-01 I. I40E+O2 0.0 

Zinc I 406 5725 I 0 I l.SZE+OO I 6 09E+ol I I .3 IOE+O2 I 0.5 

4 Terr Modelsxls IQuail 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOB\VHITE QUAIL 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

ORGANICS 

Arithmatic Mean Arithmatic Meau 

(Half Non-Detects) (HalfNowDetects) 

Constituent COllStitU~llt 

Concentration Concentration 

in Soil (m&g) it1 Water (n&L) 

e-3 (C-9 

Soil-Plant 

BAF 

(msk) 

ILOAEL 

(msn;g/diday) 

Hazard Quotient 

(= DcwJLOAEL) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

NA 

NA 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Bis-(Z-Ethyli~~yl)phthalate 

Butylbenzylphthalate 

CXbUdtY 

Ch~XWZ 

Dibellr(a,h)anthrcene. 

Dil,r!l7”firan 

Di-n-butylphthalate 

Fluoranthene 

0.64 0.0205 2.308-03 7.77B03 I lOOE+OI 

0 15 0 6,17E-02 1.89E-03 NA 

1.3 0 3.268-01 4.328-02 I .!XOE+OZ 

4.9 0 I .97E-02 4.578-02 I .OOOE+o2 

I 0.58 I 0 I 5.308-03 I 4.768-03 I OOOE+O2 

I 073 I 0 I I d5F.t-ll . ._- _. 1 4.398-03 NA 

0.19 I 0 8.38E-02 2.72&03 I looE+oo 

8.9 0 4.258-02 9.898-02 I OooE+O2 

I .OOOE+O2 

..-_.._ \ , _, _ _I ,r ,._.._ I -._ I r -.--- -_ v _.. .L “_ I .OOOE+OZ 

Nal~hthalene 0 I7 0 4 43E.01 7.19E-03 I OOOE+O2 

PelltacllloropllelloI 0.052 0 4.43E-02 5.858-04 NA 

Phetlallthre!le 3.9 0 9.08E-02 S.SOE-02 I 
l’yKY1e 8. I 0 43lE-02 0 nAF‘.rn 

Toluene 0.027 0 9 97Edl 

I .MOE+O2 I 0.0 I 

__- .- -_ I I .ODoE+o?. I 
2.3 I E-03 I NA 

4 Ten. Models xls IQuail I2/20/00 



,” -. 
EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL. PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((CS’BI-*It~)+(Cs*Is)+(Cw*Iw))‘H) I BW 

CS 

cw 

BAF 

Is 

Ii 

HR 

SA 

H 

BW 

FI 

WI 

Constituent concentration in soil 

Constituent concentration in d!inkinS water 

Soil to worm bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of invertebrate ingestion (kdday) 

Home ranp size (acres) 

Site area (acres) 

Ratio of home range area to site area (=I for screening) 

Body weight (kg) 

Food ingestion rate (kg/day) 

Water ingestion rate (L/day) 

~nrsl, wm 

cs (Chemical Specific) 

cs 

CS 

Z.SlSE-04 

Z.SlSE-03 

LOOkUp 

I OOOEKIO 

I OOOE+OO 

I OOOE-02 

28lSE.03 

2 697E.03 

Detected Constituent 

INORCANICS 

Aluminum 

n‘,L”“““J 

AE.UliC 

Aritbmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration Soil-Worm 

in Soil (m&g) in Water (mg/L) BAF DO% ILOAEL Hazard Quotient 

(Cs) w4 h&‘ks) OvWday) (mgil;!Jdidny) (= DoselLOAEL) 

10178.6275 0.11325 2.00E-01 8.60E+O2 l.O97E+O3 

I .,<T,‘. I 1 I .OOE+OO 4,8OE-01 NA 

5.5618 0 I 5.238-01 9 76E-01 7 380EMO 

Cadmium 

Chromium 

Cnhalt 

0.9329 I 0 I 4.07E+oI I 
I I .7422 0.002675 

I 7 ,.a*5 I 

10906.0784 0.2041 I I.cOEOI I 
41.3784 

500.1451 

Nickel 3.7912 0 4 73EtOO 5.16E+OO I 070E+O2 

Selenium 0.203 0 I .34E+CG S 24E-02 I 000E+00 

Thallium 0.15 0 I .00Etoa 4 658-02 

Vanadium I 15.9735 I 0.002325 I S.SOE-02 I 8,47E-01 I 140E+O2 

Zinc 406.5725 0 1.29E+OI I 49E+o3 

4 Ten Models xls IWren I212OicKl 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL. PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Aritbmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration Sail-Worm 

in Soil (mgks) in Water (q/L) BAF DCIX ILOAEL -1 Hazard Quotient 

(= DoseiLOAEL) Deiected Constituent 

ORGANICS 

63 09 

4.4’-DDD 0.0117156 0 Z.OOEUtO 6.93E-03 S.SWE+OO 

4,4,-DDE 0.0088786 0 I ObE+OI 2.688-02 8.800E+00 

4.4’-DDT 0.0167122 0 7 OOE-01 3.778-03 8.800E+oo 

nlnha-Chlnrdnne 0 0028514 0 3 OOE+00 2.4X-03 l.O70E+OI 

Andor-I 254 I 0.04656 I 0 1 159EtOl I Z.lOE-01 I 
d.,...!..r-l,/.n n n‘la<g 0 I .59E+OI 7 10F.0, 

R I 0 I 8 ““F+n” I 

I .800E+oo 

I “.” .-_. _ .,I “. I .SOOE+OO 

0.00427.. I I _,__- 1 t 9 768-03 NA 

0.004098 0 I.OOE+OO 1.278-03 I .oooE+o2 

0.0026 I 0 I I .OOE+OO I 8,06E-04 I .OOOE-01 

Endrin Aldehyde 
r-,.,4.i,. L’n.n...n 

. . . . . ..- _...“._“.._ 

HC,““CblO~ 

Ikntnchlnr Eooxide 

I 0.003788 I 0 I I .OOE+OO 

..,/\,,.,. ...,YaI* 0 0037 0 I .OOE+OO I G:lm,n..Cl,lnrr(.n.” I n m79w13 I 0 I 3 ““WOO 

I. I7E-03 NA 

I 15E.03 I .OOOE-01 

I -.--- _--- I I _.._- __ , 2.57E.03 I .07GE+Ol 

I 0.002472 0 I .lOE+O I 7.038-03 NA 

0001863 I 0 I I.OOE+oI I 5.308-03 NA 

hldlOS)dllOl I 0.0014 I 0 I I .OOE+OG I 4.34E-04 I NA I 
7-h IPlll\.ll._ll.l.,h~,“*.” II ma 0 2.OOE-01 4 1(7F.fn I M!nFIM 

I 0 I ? OOE-01 I 
I 

“.I”, -.-_- -_ 
I 

.,-““- “_ 

I 0.43 I ” _...- _. I 4.858-02 I .000E+O2 

2.9 ! 0 2.20E-01 2.6lE-01 I .OOOE+O2 

I .GOOE+O2 

U..“Y\~,~....‘“..““‘.” 

Benzo(a)pyrene 

Benzo(b)fluorantheIle 

Benzo(g,b,i)perylene 

Benzo(k)fluoraahene 

Bis-(2.Ethyll~exyl)phtl~alatc 

Butylbenrylphthalate 

Carbazole 

“. . _.._I “. -,--- “. l.OOOE+02 0.0 

4.j 0 3.40E-01 5.588-01 I.OOOE+O2 0.0 

4.3 0 2 IOE-01 3.768-01 I .OOOE+O? 0.0 

2.2 . 0 I SOE-01 l.S5E-01 I.OOOE+02 0.0 

4.4 0 Z.lOE-01 3.84B01 I .OOOE+O2 0.0 

0.64 0.020s l.OOE+00 2.04E-01 l.IOOE+OI 0.0 

0.15 0 I .00EtOO 4.658-02 NA NA 

I.3 0 I .OOE+OO 4.03E-01 I.OOOE+OaZ 0.0 

4.9 0 I 4.40E-0 I 7.468-01 I .OOOE+OZ 

I n 5* I 0 ‘t 90FA t I 9.648-02 I .OOOE+OZ 

I -.-- I I ..__- __ I 7.13E-02 NA 

0.19 0 ! I .OOE+OO 5 898-02 I I OOE+OO 

Fluoramhene 8.9 0 3.70E-01 l.lSE+oo I .OOOE+O?. 

Fluore,1e 0.44 0 2.00E.01 3 72%02 I .OODE+OZ 

Indeno( I .2.3-cd)pyrene 2.6 0 4.lOE-01 3 74E.01 I .OOOE+OZ 

Naphtbalene 0 I7 0 2.lOE-01 1.488-02 I .OOOE+O2 

I’elltachloroollenol 0.052 0 S.OOE+OO l.l9E-01 NA 

PlI~llZlllth~eI~~ I 39 I 0 I 2.80E-01 I 4 ISE-01 I I .OOOE+OZ 

PylWle 8.1 0 3.90E-01 I 17F+oO .-- “- I I flnnF+n? ..--“I -- 
I 0 “27 I 0 I f “OF.+“0 I 8 37E-03 NA 

4 Terr blodels.xlr IWren I 2/20/W 
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,_. ,I-% 
EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs’ Bt-*lfr)+(Cs*ls)+(Cw*iw))*H) / BW 

,_, :--, 

CS 

cw 

BAF 

Is 

lm 

HR 

SA 

H 

BW 

FI 

WI 

Cmstitueot cotIcenlratioi~ it1 soil 

Constituent concentration in drinkin!: water 

Soil to vole bioaccumulation factor 

Rate of incidential ingestion of soil (kS/day) 

Rate of small mamn~al ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 

Ratio of home ranSe area to site area (=I for screeninS) 

Body weight (kg,) 

Food insestiotr rate (kg/day) 

Water ioSestion rate (L/day) 

cs (Chemical Specific) 

CS 

cs 

2 2228-03 

l.lIIE-01 

NA 

I .OOOE+C!O 

I .O@OEtCO 

l.l26E+00 

I.lIlE-Ol 

6.388E-02 

I 1 Aritbmatic Mean 1 Arithmatic Mean I I 
(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (n@kg) in Water (ingiL) 

Soil-Vole 

BAF ILOAEL Hazard Quotient 

Detected Constituent 

INORGANICS 

Aluminum 

(Cd 04 (mgikg) bwW~~y) (mgIkg!day) 

I I 
I 10178.6275 0.11325 I .OOEiOO I .OZE+O3 I .097E+O3 0.9 

I .5492 0 I .OOE+OO I .56E-0 I NA NA 

0 I .60E-02 I .98E-02 7.38OE-KKI 0.0 

I 27.0441 I 0.0169 2.53E-01 7.29E-01 4.170E+OI 0.0 

Antimony I 
Arsenic 5.5618 I 

I Rari,m 

Beryllium 0. I925 0 I 4. IOE-01 I 8 

Cadmium 0.9329 0 4.488-01 4.318-02 

Chromium I I .7422 0.002675 

Pnhalt 2 1485 

Copper 

IrOt 

Lead 

Mmgaoese 

Mercury 

-I- NA I7E-03 NA 

Z.OOOEi+l 0.0 

3.09E-01 3.81E-01 5.(MoE+OO 0.1 

0 I .40E-0 I 3.39&02 ‘NA NA 

I 23.8549 I 0 I 29E+OO 3.08E+oo 6.170EKIl 0.0 

10906 0784 0.2041 2.40&-02 4.748+01 NA NA 

I 41.3784 I 0 I 1.878.01 I 8.458-01 3.850E+Ol 0.0 

500. I45 I 0.049 I I I .OOE+OO I 5.03E+OI 9.7708+03 0.0 

! 0.1332 0 I 92E-01 2.798-03 9.000E-01 0.0 

0.0 

no~+on on 

Nickel 3.7912 0 8 9SE-01 3.43E-01 I .070E+O2 

Selenium 0.203 0 I .55E-01 3.51E-03 I .oj 

Thallium 0.15 0 l.?3E-01 l.lIE-03 

Vl!di,l”, 159735 0 002325 I .OOE+00 I6lEtOO I.1 I 
Zinc 406.5725 0 ?.32E+00 9 37EtOl I I3IOE+O2 07 

4 I-err Models.xls IHawk 



,i-r’S. EQUATIONS USED TO CALCULATE ESPOSURE FOR THE RED-TAILED HAWK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

Detected Constitmnt (Cd 

ORGANICS 

4,4’-DDD 0.0117lS6 

4 4,-DDE O.OOY8786 

4.4’-DDT 0.0167122 

dph~-ChlO~d~llC 00028514 

r\l-oclor-12s4 0 016S6 

IA!“rlnr-1260 I 0 04855 

Dieldl%l 0.004278 

Endosulfan I1 0.004098 

Endrin 0.0026 

End&, Aldehvde I 0.003788 

Endrin Ketone 0.0037 

Gamma-Cblordane 0 0029398 

Heptacblor 0 002472 

Acenaphthylene I 2.9 

1 Anthracene I 2.5 

Benzo(a)anthracene 

Beazo(a)pyrene 

Benzo(b)fluorantbene 

! 5.4 

I 4.5 

4.3 

Carbazole 

Clmsene 

Phellallthrene 3.9 

PylW1e 8.1 

Toluene 0.027 

Soil-Vole 

BAI’ Dose 

I .OOE+OO I I 18E-03 

ILOAEL 

(mg/kg!day) 

8 800E+OO 

0 I .OOE+OO 8,94E-04 8 800E+00 

0 I .OOE-HX) I .68E-03 Y,800E+OO 

0 I .OOEtOO 2.878-04 I 070E+C I 

0 I I cOE+ca I 4 69B03 I I 800EtOO I 0.0 I 
0 I .OOE+oO 4.898-03 I 800E+oo 

0 I .OOE+00 4.3lE-04 NA 

0 I.ooEm 4.128-04 I .OOOE+02 

0 I .OOE+OO 2 62&04 I OOOE-01 

0 I OOE+OO 3 81E-04 NA 

0 I OOE+OO 3 72E-04 I .OOOE-01 

0 I .?OE+OO 2 96E-04 I .07OE+OI 

0 I I OOE+OO I 2 49E-04 I NA I NA I 
0 I I OOEN0 I I 87E-04 I NA I NA I 

0 I OOE+oo I4lE-04 NA 

0 I OOEiOO 6.948-03 I .OOOE+O2 

0 I .00E+OO 4.33E-02 I .OWEW2 

0 I OOEWO 2 92E-01 I .OOOE+O2 

0 I .OOE+QO 2.52E-01 I .OOOE+02 

0 I OOE+OO 5.43E-01 I .OOOE+02 

0 I.OOE+OO 4.53E-01 I .OOOE+02 

0 I .OOE+OO 4 33E-01 I .OOOE+02 

0 I .OOE+OO 2.2lE-01 I OOOE+O2 

0 I .OOE+OO 4.438-01 I OOOE+OZ 

0 0205 I .oOE+CO 6 SGE-02 I IOOE+OI 

0 I .OOE+CO I .5 I E-02 NA 

0 I .OOE@O 1.3lE-01 LOOOE+O2 

0 I .OOE+CO 4.938-01 I .OOOEW2 

0 I OOE+OO 5 23E-03 NA 

0 I I OOEflO I 3 93E-01 I I OOOE+O2 

0 I .OOE+OO I 8.1SE-01 j 

0 I I OOE+OO 2.72E-03 

4 Tel-r Models.xls IHawk I 2/20/00 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

(‘m = (((Cs*BAI~‘lv)+(Cs*ls))*H) i EW 

Dorc = ((((‘,n*lit1*l~b)-1-(Cs*BA~*Iv)+(Cs~ls))*H) / BW 

w 

BAF 

cs 

cw 

Is 

Iv 

I, 

HR 

SA 

H 

BW 

FI 

WI 

L)escriotlos 

Plant bioaccumulation facto& 

Canstitucnt cowentration in soil 

Constituent cowwtration in water 

Rate of lncidential ingestion of soil (kdday) 

Rats of vegetation ingestion (kg/day) 

Rate of invertebrate ingestion (kS/day) 

Home RanSe Size (acres) 

Site Area (acres) 

Ratio of home ranp area to sile are.? (= I for screeniny) 

Body weight (kg) 

Fwd Ingestion Rate (kg/day) 

Water ingestion rate (L/day) 

CS (Chemical Specific) 

CS 

cs 

I .490E-03 

2 075E-03 

I .026E-02 

NA 

I .000E+00 

I .OOOE+OO 

7.7308-02 

I .603E-02 

I .062E-02 

Detected Constituent 

INORGANICS 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (m%kS) in Water (mS/L) 

(W Kw 

Soil-Plant 

(BAF) 

Soil-Worm 

BAF 

(mdks) 

DOX 

(mdkgrlday) 

ILOAEL 

h’W’day) 

Hazard Quotient 

4 Terr Modelsxls IRobin I2120/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMPTlONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

COWtitU~llt Constituent Soil m Plmt 

CwcentratiolI Concentration Transfer Soil-Worn1 -1 

Detected Ca~stituent 

ORGANICS 

in Soil (mg/kg) in Water (mg/L) Coeficient BAF Dose 

K4 w-4 @4 (Ingfkg) (nujkg/day) 

4.4’~DDD ( 00117156 1 0 I I. I SE-02 2.00E+OO 3348-03 1 

4,4’-DDE 1 0.0088786 1 0 4.808-03 ] I .06E+O I I 27E-02 i 

7.OOE-01 I .SSE-0: 4.4’-DDT 1 0.0167122 1 0 I 6SOE-03 1 

.Inl~%rhlnrd.,,P I ““02R514 I 0 890E-03 1 3.OOE+OO I IOE-0: 
I n l%lcIC~ I 0 I 6.80E-03 l.S9E+OI 

, 4 50503 I.S9E+Oi 

0.004278 0 I ? ow-07 S.OOE+OO 4 63E-03 1 NA 

0.004098 0 9.4SE-02 I .ooE+00 6 345Oa i I MnS+n? 

0.0026 0 I 46lE-02 t I .OOE+OO 3.99E-0‘ 

0.003788 ( 1 I ,.89E-01 1 I.OOE+OO S.‘)SE-04 

0.0037 ( I .89E-01 I I .OOE+OO 5.818-04 1 OOOE-01 

1 0.0029398 1 0 I I) r%lnF-01 I j,OOE+00 ___- __ I .23E-03 I 07oE+oI 

1 0.002472 1 0 9.308-03 1 I.OOE+OI 3.338-03 

“001861 I 0 I 4 99502 I I .OOE+Ol Z.SlE-03 

4.4SB02 1 I .ooE+oo 2. ISE-04 
___I_ .._..._. -r _...__ 
Methoxycblor I 0.0014 I 

.,“--“.-_ “.V 

00 I 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

NA 

0.0 

NA 

Notes 

N.4 = No 
S,@&f# 

4 Ten Models xls IRobin I 2/2o/Oa 



_?^ 1. EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*1fr)~Cs*Is)+(Cw*Iw))‘H) / BW 

CS 

cw 

BAF 

IS 

Ii 

HR 

SA 

H 

BW 

FI 

WI 

Constituent concentration in soil 

Constituent concentration in drinking water 

Soil to worm bioaccumulation factor 

Rate ofincidential ingestion of soil (kg/day) 

Rate of invertebrate ingestion (kdday) 

Home range size (acres) 

Site mea (acres) 

Ratio of home range area to site area (= I for screening) 

Body wei& (ks) 

Food ingestion rate (kg/day) 

Water ingeatiou rate (L/day) 

/ 

Detected Constituent 

INORGANICS 

Aluminum 

Antimony 

0) 

10178.6275 

I .5492 

Chromium 1 I .7422 

Cobalt 2.1485 

copper 23.8549 

Iron 10906.0784 

Lead 41.3784 

Thallium 0.15 

Vanadium 15.9735 

Zinc 406.5725 

CS 

CS 

cs 

4.6638-04 

I 9438-02 

NA 

I 000E+o0 

I .OOOE+00 

2 152E-01 

I 943E-02 

8.621 E-02 

(Chemical Specilic) 

Arithmatic Mean 

(Half Non-Detects) 

COllSlitUUlt 

Concentration 

in Water (Ins/L) 

Soil-Worm 

BAF ILOAEL Hazard Quotient 

4 Tar Models.xls IShrew I 2/20/M, 
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p-r’i.. EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - UURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

I 

1 Endosulfan II 

1 Endrin 

d,<_) 

.’ :, 

2-Methylnaphthaletre 

Acenavbtbene 

1 Dibenz(a.ltlantltracene 

Dibenzofuran 

Di-n-butylphtbalate 

Pewachloropbenol 

Plletl~“tll~e”e 

Pyrene 

Toluene 

Notes 

0.01 l7lS6 0 2.00EtOO 2.14E-03 9.03SEWO 

0.0088786 0 1.06EtOl 8.528-03 9.0358+00 

0.0167122 0 7.00E-Ol 1.09E-03 9.0358+00 

0.0028514 0 3 OOE+OO 7.798-04 5.622E+OO 

0.04656 0 I.S9E+Oi 6.708-02 3.434&01 0.2 

0.04855 0 I .59E+Ol 6.998-02 3.4348-01 0.2 

0.004278 0 8.00Ewo 3.lOE-03 NA NA 

0.004098 0 I .XtOE+OO 3.798-04 I .694EtOO 00 

0.0026 0 I .OOEtQO 2.408-04 5.6228-01 

0 003788 0 I .00E+00 3.508-04 NA 

0.0037 0 I .OOE+OO 3.428-04 5.622E-01 

0.0029398 0 3.00E+OO 8.038-04 5.622E+OO 

0.002472 0 I.OOE+OI 2.24%03 I .468E+OO 

0.00 I 863 0 l.OOE+Ol I .69E-03 NA 

0.0014 0 I OOE+OO I 29E-04 9,035E+00 

0.15 0 I .OOE+OO 1.39E-02 

I.3 0 I .OOE+W I .ZOE-01 I 589E+OO 

4.9 0 4.40E-01 2.05E-01 I .589E+o 

0.58 0 4.9OE-01 2.69E-02 I .S89E+oo 

0 23 0 I .OOE+CO 2.13E-02 NA NA 

0.19 0 I.OOE+OO I .76E-02 l.l20EHJ3 0.0 

8.9 0 3.70E-01 3.17E-01 I S89WOO 0.2 

0.44 0 2.OOE-01 8.9OE-03 I .S89E+oO 0.0 

2.6 0 4 IOE-01 I.OZE-01 I S89EWO 

0.17 0 2.iOE-01 3.598-03 I .S89E+OO 

0.052 0 8.00EiaO 3.778-02 NA 

3.9 0 2.80E-01 1.07E.Ol 1.589E+00 

8.1 0 3.90E-01 3.03E-01 I 589EHlO 

0.027 0 I OOE+OO 2.5OE-03 I .5898+02 

4 Tear Models.xls ISbrew I2/20/00 



, xx.. EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - DURNINC PAD RESIDUE LANDFILL, PROPER 

NA\‘AL WEAPONSSTATION YORKTOWN, YORKTOWN,VlRClNlA 

I>ose = (((Cs*BAF*lv)+(Cs*ls)+(Cw’Iw))‘H) / l3W 

.*r .-1. 

CS 

CW 

BAF 

Is 

Iv 

HR 

SA 

H 

BW 

FI 

WI 

Constitoeet concentration in soil 

Constituent concentration in drinking water 

Soil to plant bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of vegetation ingestion (kdday) 

Home range size (acres) 

Site area (acres) 

Ratio of home range area to site area (=I for 

Body weight (kg) 

Food ing%ion rate (kg/day) 

Wale, inyestion rate (L/day) 

Mendow Vole 

CS 

CS 

cs 

2.3668-04 

9.8588-03 

NA 

I .IIOOEtOO 

1 .OOOE+OO 

3.286&02 

9.858803 

6.901B03 

(Chemical Specific) 

Detected Constituent 

INORGANICS 

Arithmatic Mean Arithmatic Mean 

(HalfNon-Detects) (Half Non-Detects) 

Constituent Constituent 

COlXXtltdOll Concentration 

in Soil (m@g) in Water (m&) 

w 04 

Soil-Plant 

BAF 

hW 

ILOAEL 

twWW 

Hazard Quotient 

(= Dose&OAEL) 

Beryllium I 0.1925 I 0 I I .OOE-O2 I I .968-03 I 1.192E+OI 

C.,hi,,#” 0 9179 0 ‘( XF+r!a 9 lhFAl 1.743tw31 

I 4 945F+m 

-“” . I... 

Chromium 

Cobalt 

I 
“,____ 

I I 
-.--I “” 

I 
,.._I _. 

I I 7422 0.002675 7.50&03 I 1.12E-01 8 ._._- _. I 
I 2.1485 I 0 I Z.OOE-02 2 848-02 NA I e--l 

copper 

Iron 
I 23 8549 I 0 I 6.25E-01 1 4.64EioO I 3.556E+Ol 

10906.0784 1 I I I 
! 1 0.1 

0.2041 4,0fW-n2 Q 17F+n, ?.I* I Nd I 

I 2.349Ex)l 

1 445E+O2 

6X-“, 

4 Tew Models.xls IVole I 2L?om 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL. PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SOil-PhUlt 

BAF 

(mdkr?) 

ILOAEL 

(mr/k~dadav) 

Hazard Quotient 

l= DosdLOAELI 
\ - - ,  ~~ ,  .  L - I  . I _ ,  _ - . ,  ,  

OKGANICS I . ----7 

I -,... . I ._- I I .._- __ I 
__- _. I ._- _. I 

0 008R7RR 0 4 SOE-03 7 678.05 I 44s!z+01 -.fk?-i 4,4,-DDE I I 
4 4’-DDT 0.0167122 I 0 I 6 50%03 I 1.538-04 I 1.4458-1-01 I 

8.993E+OO ] 0.0 

I 2 7lOE+00 I 
8.99338-01 

Heptachlor 0.002472 0 9.30E-03 __.,1.“” I 
Heptachlor Epoxide 0.001863 0 4.998-02 4.13E-05 I I N.4 . I I . 

Methosycblor 0.00 I4 0 4.488-02 2 89E-05 I #SE+01 

7-Methyl~~aphtl~alene 0.069 0 Z.l6E-01 4.96E-03 154lEKIO 0.0 

AC~ll~plltll~ll~ 0.43 0 2. I OE-01 3.02E-02 I I 7 id I F+rm ___.-,“- I 

___I 0.0 

nn 

Ace~~apbtbylene 2.9 0 I .&SE-01 1.65E-01 2.54lE+OO 

Alltllracelle 2.5 0 9.08E.02 ‘8.6 I E-02 I 2 i41E+Ml I 

-$--I 

Benzo(a)antbracene 5.4 0 I .97E-02 7.088-02 I 2.54lE+OO 

Benzo(a)pyrene 4.5 0 I, I4E-02 4.78E-02 9.775E+oo 

Benzo(b)fluoranthene 4.3 0 l.OlE-02 4,40&02 1 7 idlE4M 

=I 0.0 

0.0 
nn 

I 2541E+aO I “0 I 
Benzo~,ll,i)peryle~~e 2.2 0 5.208-03 I 93E-O? 

Benzo(k)fluoranthene 4.4 0 I .OIE-02 4.50E-02 

Bis-(2-Edlylhexyl)phthalalate 0.64 0.0205 2.30E-03 9.358-03 I .789E+o2 0.0 

Butylbel~zylphtbalate 0.1s 0 6. I7502 3.86E.03 NA NA 

Carbazole 1.3 0 3.26E-01 1.36E.01 Z.S4lE+OO 0.1 

0.052 0 4 43.E-02 I .07E-03 NA 

39 0 9.088-02 l.34E-01 2.541 E+OO 

81 0 4.3 I E-02 1.63E-01 2 S4lE+OO 

0.027 0 9.978-01 8.278-03 2.541 E+O2 

4 Terr Mod&z& IV& I 2ROfOO 



“cA%e~ EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 

LESS CONSERVATIVE ASSUMPTlONS 

SITE 4 _ BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br’lfr)+(Cs*Is)+(Cw*Iw))*H) / BW 

CS 

CW 

BAF 

Is 

Im 

HR 

SA 

H 

BW 

Fl 

WI 

Constituent concentration in soil 

Constituent concentration in drinking water 

Soil to vole bioaccumolat~on factor 

Rate of incidential ingestion of soil (kg/day) 

Rate of small mammal ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 

Ratio of Ihome range area to site area (=I for screening) 

Body weipht (kg) 

Food ingestion rate (LgJdiday) 

Water ingestion rate (Uday) 

w 

cs 

cs 

CS 

8 7628-03 

3.1298-01 

NA 

I .OOOE+OO 

1 OOOE+OO 

4.535E+OO 

3.1298-01 

l.l34E-01 

(Chemical Spatic) 

r Arithmatic Mean Arithmatic Mean / I I I I 

(Half Non-Detects) 

Cowtituent 

Concentration 

in Soil (mgkg) 

(Half Non-Detects) 

Constituent 

COllWlt~hXl 

in Water (mg/L) 

Soil-Vole 

BAF DO% ILOAEL Hazard Quotient 
Detected Constituent KS) (W OWW bw%+Jar) 

INORGANICS I I 
1 had 1 (- DoseILOAEL) 

I I I 

4 Terr Modelsxls IFox 12f2oKo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL, PROPER 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

ORGANICS 

Aritbmatic Mean Aritbmatic Mean 

(Half Non-Detects) (HalfNon-Detects) 

Constiturut Constiluent 

Concentration Concenwation 

in Soil (ms/ks) in Water (mg/L) 

KS) Pw 

Soil-Vulc 

BAF 

hh) 

ILOAEL 

(m&g/day) 

Hazard Quotient 

(= Dose/LOAEL) 

4,4’-DDD 0.0117lS6 0 I .00E+oo 8.3 I E-04 4 217E+OO 0.0 

4,4*-DDE 0.008878G 0 i.OOE+00 6.30E-04 4217Ec00 0.0 

4,4’-DDT 0.0167122 0 I .00EtOO I. l9E-03 4 217E+OO 0.0 

alpha-Chlordane 0.0028514 0 I OOE+OO ?.02E-04 2 624E+OO 0.0 

Aroclor-1254 ! 0.04656 ! 0 ! I .00E+00 ! I 4.728E-01 I 
d 771FAl +--I Aroclor-I260 I I n ru*<< I.” .--- I 1 n I I I MF+4ln ..---. “- I I 3.448-03 I . .._“I I. 1 

Dieldrin I 0 00477* _ _ _ I 0 I t I ooFtoo I 3.038-04 NA 

Endosulfaa II 0.004098 0 i.oOE+OO 2.918-04 7 906E-01 

Endrin 0.0026 0 I OOE+00 1.848-04 2.6248-01 

Endrin Aldehyde 0.003788 0 I .00E+00 I 2.69E-04 NA 

Endrin Ketone 0 0037 0 I .OOE+OC 2.62E-04 ?.624E-01 

3.30863 

Gamma-Chlordane 0.0029398 0 I.OOEtOG 2 09E-04 2.624E+00 0.0 

Heptachlor 0.002472 0 I .3OE+OO 1.75E-04 6 8S3E-01 0.0 

Heptachlor Epoxide 0.001863 0 I .OOE+OO 1.328-04 NA NA 

Methoxychlor 0.0014 0 I .OOEwO 9 93E-05 4.2 I7E+OO 00 

2-Methylnaphthalese 0.069 0 1 .OOE+OO 4 89E-03 7 41x,-01 00 

Acenapbtbene 

Acenaphtbylene 

Antbracene 

0.43 0 I .OOE+OO 3.OSE-02 7.4158-01 

2.9 0 1 .OOE+OO 2.06E.01 7.4lSE-01 

2.5 0 I .(ME+OO I 77E-01 7.4lSE-01 

Benzo(a)antbracene 5.4 0 I .OOE+OO 3.83E-01 7 4lSE-01 

Benzo(a)pyrene 4.5 0 I .OOE+OO 3 l9E-01 2.8528+00 

Benzo(b)fluoranthene 4.3 0 I .OOE+OO 3.05E-01 7.4lSE-01 

Benzo(g,h,i)perylene 2.2 0 I .OOE+OO l.S6E-01 7.4158-01 

Benzo(k)fluoranthene 4.4 0 I .OOE+OO 3 IZE-01 7.4158-01 

Bis-(2-Ethylhexyl)phtl~alate 0.64 0.0205 I .JOE+OO 4.59E-02 5.219E+oi 

Butylbeazylpi~tl~alate 0.15 0 I .OOE+OO 

CXbtU& 

Chrysene 

Dibenz(a,la,b)anthracene 

Dibenzofuran 

ni.n-l,,,f”lnbtl..latp -. __.,. r.._ .-.-._ 

Fluoranthene 

Fluorene 

I .06E-02 NA 

I 1.3 0 I .OOE+00 9.228-02 7.415E-01 

4.9 0 I .OOE+OO 3.48E-01 7.415E-01 

! 0.38 0 I .OOE+OO 4.llE-02 7.4lSE-01 

I 0.23 I 0 I I .OOE+OO I .63E-02 NA 

1 0 19 “.._ I n , I on!=+w! - _I - - I 
I I .3SE-02 5.228E+O2 

8.9 0 I .ZOE+OO 1 63lE-01 7.4158-01 

0.44 0 I.COE+tYI ) 3.12E-02 7.415%01 

Indetlo(l.2,3-cd)pyrene 2.6 0 I .OOE+OO I .84E-01 7.4158-01 

Naphthaleae 0.17 0 I .OOE+oO I .2 I E-02 7.4lSE-01 

Pentachlorophenol 0.052 0 I.OOE+OO 3.69&03 NA 

Phenanthrene 3.9 0 I OOE+W 2 77%01 7 415Lol I I 
Pyrelle I 8.1 I 0 I .OOEHJO 5.75E-01 7.4lSE-01 

Taluene 0.027 0 I .OOE+OO I 92B03 7.415E+OI 

4 Terr Mc&ls.xls IFox I u2oMO 



EQUATIONS USED TO CALCULATE EXPOSURE FOR TIIE DEER MOUSE 
;.--- LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFlLh PROPER 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

Cm = (((CS*BAF*IV)+(CS’IS))‘H) / BW 

Dose = (((Cm*lm*Bb)+(Cs*BAF*lv)+(Cs*ls))*H)/ BW 

m 

BAF 

CS 

CW 

Is 

I” 

Ii 

HR 

SA 

H 

BW 

FI 

WI 

Soil to plant bioaccumulation factor 

Constituent concentration in soil 

Constituent concentration in wtter 

Rate of Incidential ingestion of sail (kdday) 

Rate of vegetation ingestion (kg/day) 

Rate of invenebrate ingestion (ky/day) 

Home Range Size (acres) 

Site Area (acres) 

Ratio of lmme range area to site area (=I for screening) 

Body weight (kS) 

Food ln~esfion Rate (kdday) 

Water ingestiostioe rate (L/day) 

cs (Chemical Specilic) 

cs 

cs 

I .038E-04 

2 0758-03 

3 I IJE-03 

NA 

1.000E+00 

I OOOE+OO 

2.5338-02 

S.l88E-03 

7. I I?E-02 

Aritbmatic Mean Arithmatic Mean I I I I 
(Half Non-Detects) 

Concentration 

(Half Non-Detects) 

Concentration 

Hazard Quotient 

4 Terr Mod&z& IMouse 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 4 - BURNING PAD RESIDUE LANDFILL. PROPER 

NAVAL Wl?Al’OI\‘S STATION YORKTOWN, YORKTOWN, VIRGINIA 

V.‘. 

5 8638-01 0.2 
NA NA 

2 892E+OO 0.0 
9.597E-01 0.0 

NA NA 
9.5978-01 0.0 
9 597EtoO 0.0 
2.5078+00 0.0 

NA NA 
I 542E+Oi 0.0 
2.712E+OO 0.0 

00 0.0 
2 712E+OO 0.0 
2 712E+OO 0.0 
2.712Ec00 0.1 
l.O43E+Ol 0.0 

iZE-01 1 2712E+OO 0.0 
)5E-O2 / 2.7128+00 0.0 
15E-01 1 2712E*oo 0.0 

I .909E+O2 0.0 
NA NA 

2.7128+00 0.1 

0.58 I- O I 5 30E-03 
j I 

, 2.7128+00 
4 

0 2; 
90E-01 

0. I 

0 3,75E-02 
1.4SE-01 I 

2.712E+OO 
I OOE’OO 1 

1 0.0 
3 IPE-02 1 NA N* 

0 19 0 
8.38E-02 I OOE+OO 

. . 

8.9 0 
2.54E.02 

4.258-02 
19128+03 

:.70lz-01 
1 0.0 I 

0 44 0 
4 72E-01 2.7128+ 

I43E-01 
26 

2.00E-0 l 
0 

I 7SE-02 
S.bOE-03 

0.17 4 IOE-01 
0 

I 43E.01 
4.43E.01 2 IOE-01 I I?E-02 

2 =~uLmJr”p‘leno, I 0.052 I 0 

I’h~ll~,lfl,~~,,~ I 443E:-02- 3 9 1 

1 

S.OOE+OO 1 

, fIlt+“” 

5 liF.ix I 
0 

Pvrene I 0 c I I 
9.OSE-02 1 

NA 
?.SOE-01 

n ._.- _. ‘A! I no 
Toluene 

Endrin 

Endrin Aldebyde 

0 I ” 4..i,t-“2 
0.027 

j.901 
0 9.97E.01 I I nnc 

0.0026 0 2 24E-02 
0 00;788 0 2 248.02 

I 2/20x)0 
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APPENDIX L.3 
TERRESTRIAL RECEPTOR MODELS, SITE 21 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BAlTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

cs 

cw 

BAF 
Is 
Ii 

HR 

SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 

Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=l for SCI 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Arsenic 
Barium 
Betvllium 
Cadmium 
Chromium 

Cobalt 
Conner 

Manganese 

IMercurv 
INickel 
Selenium 

Silver 
Thallium 

l%nadium 
IZinc 

American Woodcock 
cs (Chemical Specific) 

cs 

cs 
1.730E-02 

1.6638-01 
NA 

I .OOOE+OO 

I .OOOE+OO 
I .27OE-01 
1.663E-01 
2.1 l3E-02 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

(mg/kg) @g/L) 

(Cs) W) 

Soil-Worm 
BAF 

bxk) 

Dose 

(mgk/day) 

cNOAEL 
(mg/kg/day) 

Hazard Quotient 
(= DoseMOAEL) 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

Maximum 
Constituent 

Concentration 

in Soil 

@x&) 
0) 

Maximum 

Constituent 
Concentration 

in Water 

(mg/L) 
VW 

0 
0 

0 
0 

0 

Soil-Worm 

BAF 

OwW 

2.ooE+oo 
l.o6E+ol 

7.OOE-0 I 
1 .OOE+OO 

3.OOE+OO 

Dose cNOAEL Hazard Quotient 

@-@g/W b?dW-W (= Dose/NOAEL) Detected Constituent 
)RGANICS 

.,4*-DDD 

.,4-DDE 
,.4’-DDT 

0.6 

0.6 

5.24B0 I UOOE-01 
5.47E-01 8.800E-01 

3.478-02 8.8OOE-01 

0.19 
0.039 

0.0 0.033 
0.02 

0.015 
0.046 

NA 
0.0 
NA 

2.898-02 NA 
2,14OE+OO 

NA 

Udrin 
lpha-Chlordane 

Xeldrin 
:ndrin 
Indrin Ketone 
;amma-BHC (Lindane) 
%amma-Chlordane 

Ieptachlor 
Ieptachlor Epoxide 
demoxychlor 
icenauhthvlene 
%enzo(a)anthracene 

%enzo(a)pyrene 
lenzofbhluoranthene 
lenz.o(g,h,i)perylene 
Ienzo(k)fluoranthene 
Iis-(2-EthylhexyDphthalate 
lutvlbenzvlnhthalate 
-hrysene 
Ii-n-butylphthalate 
luoranthene 

tdeno(l,2,3-cd)pyrene 
yrene 
tyrene 
oluene 

6.1 OE-02 
4.88E-01 
7.37E-02 

0 I 8.00E+oo 
0 1 .OOE+OO I .OOOE-02 0.05 I 0.05 I 

0.00095 0.00095 
0.022 0.022 
0.013 
0.022 

0.00034 

I 
0 I 1 .OOE+OO 0.1 

NA 
I .OOOE-02 

NA 
I .37E-03 
3.18E-02 
5.28E-02 2.14OE+OO 

NA 

NA 
NA 

NA 
NA 

2.9lE-01 
4.50803 
4.05B03 

0 I .OOE+O I 
0 I .OOE+OO 
0 2.20E-01 

NA 0.0028 
0.11 
0.2 

0.14 

I .OOOE+Ol 
I .OOOE+Ol 

I .OOOE+Ol 

4.67B02 I 
0 I 2.70E-01 9.80E-02 

8.14B02 
3.74B01 

0 I 3.40E-01 
0 2.lOE-01 I .OOOE+Ol 

I .oooE+O I 
I .OOOE+Ol 

I 1 OOE+OO 

0.91 
0.11 

I 
0 I I .50E-01 3.66B02 

9.05E-02 
3.83B01 

0 2.10E-01. 
0.04 I .OOE+OO 

0 I .OOE+OO 
0 4.40E-01 
0 1 .OOE+OO 
0 3.70E-01 
0 4.10E-01 
0 3.90E-01 
0 I .OOE+OO 
0 I .OOE+OO 

0.22 
0.26 

NA 
I .oooE+O I 
l.iOOE-01 

I .OOOE+Ol 
I .000E+0l 
I .OOOE+Ol 

NA 

NA 
0.0 

2.02E+OO I .4 
0.26 1.85E-01 

5,20E-01 
I .68E-0 I 

0.36 

0.27 
0.13 0.0 

0.0 

NA 

8.758-02 
I .68E-01 
1.45B03 

4.34B03 

0.26 
0.001 

0.003 NA 

Notes: 
NA = Not Applicable 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BAlTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)+(Cw*Iw))*H) i BW 

cs 
cw 
BAF 

IS 
IV 

HR 

SA 

H 
BW 
FI 

WI 

crmtion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to plant bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area*to site area (=I for screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Bobwhite Ouatl 
CS (Chemical Specific) 

cs 
cs 

I .803E-03 

I .803E-02 
NA 

I .OOOE+OO 
I .OOOE+OO 

I .S40E-01 
I .803E-02 
2.5218-02 

Maximum 

Constituent 
Concentration 

in Soil 

Maximum 
Constituent 

Concentration 
in Water 

(mg/L) 

Soil to Plant 
BAF Dose cNOAEL Hazard Quotient 

I 43300 I 0.147 I 4.00E-03 I 5,27E+O2 I l.O97E+O2 

I I 

I I n mnx 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 

CONSERVATIVE ASSUMPTIONS 

SITE 21. BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

fig- 

Benzo(b)fluoranthene 

jToluene 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(wW (wz/L) 
0) 04 

Soil-Plant 
BAF 

h&d 

Dose 
@g/kg/day) 

cNOAEL 
(mg/kg/day) 

Hazard Quotient 
(= DoseMOAEL) 

0.19 0 I. 15E-02 2.48E-03 8.800E-01 0.0 
0.039 0 4.80E-03 4.798-04 S.SOOE-01 0.0 
0.033 0 650E-03 4.12E-04 8.800E-01 0.0 I I I 1 I 
0.02 I 0 I 680E-03 I 2.50B04 I NA I NA 

0.015 0 8.90E-03 1.91E-04 2.140E+OO 0.0 
0.046 0 3.05E-02 7.03E-04 NA NA 
0.051 0 4.6lE-02 872E-04 I .OOOE-02 0.1 

0.00095 I 0 1.89E-01 I 3.21E-05 I I .OOOE-02 I 0.0 
0.022 0 2.70E-01 9.548-04 NA NA 
0.013 0 8.60E-03 I .65E-04 2.140E+OO 0.0 
0.022 0 9.3OE-03 2.828-04 NA NA I I I 

0.00034 I 0 I 4.99E-02 I 5.97E-06 I NA I NA 
0.0028 0 4.48E-02 4.758-05 NA NA 

0.11 0 1.6SE-01 3.42E-03 I .OOOE+Ol 0.0 
0.2 0 1.97E-02 2.8OE-03 1 .OOOE+Ol 0.0 

0.14 0 I. l4E-02 1.838-03 F.OOOE+O 1 0.0 
0.91 0 I.OlE-02 l.l7E-02 I .OOOE+O 1 0.0 
0.11 0 5.20E-03 1.36E-03 I .OOOEtOl 0.0 
0.22 0 l.OlE-02 2.848-03 I .OOOE+Ol 0.0 
0.26 0.04 2.30E-03 9.66E-03 I. I ooE+oo 0.0 
I.4 0 6.17E-02 2.65E-02 NA NA 

0.26 0 1.97B02 3.646-03 I .OOOE+Ol 0.0 I I I I I 
0.36 0 I 8.38E-02 I 7.75E-03 I i.lOOE-01 I 0.1 
0.27 0 4.25E-02 4.5 I E-03 1 .OOOE+Ol 0.0 
0.13 0 5.60E-03 1.61E-03 I .OOOE+Ol 0.0 
0.26 0 4.3 1 E-02 4.368-03 I .OOOE+Ol 0.0 

0.001 0 7.74E-01 l.O2E-04 NA NA 
0.003 0 9.97E-01 3.85B04 NA NA 

Notes: 
NA = Not Applicable 

21 Terr Models.xls, cQuail 1212 1 /oo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) I BW 

cs 
cw 

BAF 
IS 
Ii 

HR 

SA 
H 

BW 

FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Marsh Wren 

cs 
cs 
cs 

2.96 I E-04 
2.961E-03 

NA 
1 .OOOE+OO 
I .OOOE+OO 
9.400E-03 
2.961 E-03 
2.804E-03 

(Chemical Specific) 

Detected Constituent 
INORGANICS 
Aluminum 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mg/W OWL) 

0) (Cw) 

43300 0.147 

Soil-Worm 
BAF 

(wzk) 

2.00E-0 I 

Dose 
(mg/kg/day) 

4.098+03 

cNOAEL 
(mg/kg/day) 

I .097E+O2 

21 Terr Modelsxls, cWren 1212 1 /oo 
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CONSERVATIVE ASSUMPTIONS 

SITE 21 - BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum 
Constituent 

Concentration 
in Soil 

bWW 

Maximum 
Constituent 

Concentration 
in Water 

(WL) 

Soil-Worm 
BAF 

(m&c9 

.Dose 

+-dWday) 

2.00E+OO I .26E-0 I 
I .06E+ol 1.31E-01 
7.00E-0 I 8.32E-03 
I .OOE+OO 6.93E-03 
3.00E+OO I .46E-02 
8.00E+oo 1.17E-01 
I .OOE+OO I .77E-02 
I .OOE+OO 3.29E-04 
I .OOEtOO 762E-03 
3.00E+OO I .27E-02 
I .OOE+Ol 7.00E-02 
I .OOE+Ol I .OSE-03 
I .OOE+OO 9.70E-04 
2.20E-01 1.1 IE-02 
2.70E-01 2.338-02 
3.40E-01 1.94E-02 
2.lOE-01 8.89E-02 
I .5OE-0 I 8.668-03 
2.10E-01 2. I SE-02 
I .OOE+OO I .02E-01 
I .OOE+OO 4.85E-01 
4.40E-0 I 4.428-02 
I .OOE+OO I .25E-0 I 
3.70E-01 4.00E-02 
4.lOE-01 2.09E-02 
3.9.OE-0 I 4.0 I E-02 
I .OOE+OO 3.46B04 
1 .uoE+uu I I .04E-03 

cNOAEL Hazard Quotient 

(WWday) (= DoseMOAEL) 

8.800E-01 
SSOOE-01 

S.SOOE-01 

0.1 

0.1 
0.0 
NA 

0) (W 

14,4’-DDD 0.19 0 
0 4$-DDE 

4.4’-DDT 
0.039 
0.033 
0.02 

0 
0 Aldrin NA 

2. I40E+OO 
NA 

0.015 
0.046 

0.05 I 
0.00095 

0.022 
0.013 

0 NA 
0 
0 

1 .OOOE-02 
1 .OOOE-02 

NA 
2. I40E+OO 

NA 

NA 
0.0 
NA 

0 
0 0.022 

0.00034 NA NA 
0 0.0028 

0.11 
0.2 

NA 
I .OOOE+O 1 
I .OOOE+Ol 
I .OOOE+Ol 
1 .OOOE+O I 
I .OOOE+Ol 
I .OOOEtOi 
I. I OOEtOO 

NA 
I .oooE+O I 

l.lOOE-01 
I .OOOE+Ol 

NA 
0.0 

0.0 

0 
0 

0.14 
0.91 
0.1 I 

0.0 

0.0 0 
0 

Benzo(k)fluoranthene 0.22 
Bis-(2-Ethylhexyl)phthalate 0.26 
Butvlbenzvlohthalate 1.4 

0 

0.04 
0 
0 

0.0 

0.1 
NA 

0.26 
0.36 
0.27 
0.13 

0 
0 

I .000E+01 

I .OOOE+O I 
NA 
NA 

lb 
t’ibiuene 

0 0.26 
0.00 I 
^ ^__ 
U.UUJ 

0.0 

NA 

NA 

0 
0 

Notes: 

NA = Not Applicable 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BA-I-I’ERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

CS 

cw 

BAF 
IS 

Im 
HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 

Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 

Rate of small mammal ingestion (kg/day) 
Home range size (acres) 

Site area (acres) 

Ratio of home range area to site area (=I for screening) 
Body weight (kg) 

Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Red-Tailed Hawk 

CS (Chemical Specific) 
cs 
CS 

2.7178-03 

I .359E-01 
NA 

1 .OOOEtOO 
I .OOOE+OO 

9.570B01 
1.359E-01 
6.796E-02 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

W&) (w/L) 

Soil-Vole 
BAF Dose cNOAEL Hazard Guotient 

Detected Constituent I w I e-w I Owk) (WWW (mg/kg/day) (= DoseMOAEL) 
INORGANICS I I I 

21 Terr Modelsxls, cHawk 1212 I IO0 



EQUATIONSUSEDTOCALCULATEEXPOSUREFORTHERED-TAILEDHAWK 

CONSERVATIVEASSUMPTIONS 

sITE2i-BATTERYANDDRUMDISP~SALAREA 

NAVALWEAPONSSTATIONYORKTO\I'N,YORKTO~VN,VlRGINIA 

Detected Constituent 
RGANICS 

4’-DDD 
4-DDE 
4’-DDT 

ldrin 

pha-Chlordane 
ieldrin 
Idrin 
ldrin Ketone 
amma-BHC (Lindane) 

amma-Chlordane 

eptachlor 
eptachlor Epoxide 

ethoxychlor 
cenaphthylene 
:nzo(a)anthracene 
:nzo(a)pyrene 
:nzo(b)fluoranthene 
:nzo(g,h,i)perylene 
:nzo(k)fluoranthene 
s-(2-Ethylhexyl)phthalate 
nylbenzylphthalate 
nysene 
-n-butylphthalate 
uoranthene 

deno( 1,2,3-cd)pyrene 

‘rene 
yrene 

liuene 

Maximum Maximum 

Constituent Constituent 
Concentration Concentration 

in Soil in Water Soil-Vole 

O-&g) OWL) BAF Dose cNOAEL Hazard Quotient 
KS) uw b@%) (mg/kg/day) (mg/kg/day) (= Dose/NOAEL) 

0.19 0 1 .OOE+OO 2.75E-02 8800E-01 0.0 
0.039 0 1 .OOE+OO 5.65E-03 8.800E-01 0.0 
0.033 0 I .00E+00 4.788-03 8.800E-01 0.0 
0.02 0 1 .OOEtOO 2.90E-03 NA NA 

0.015 0 1 .OOE+OO 2.17E-03 2.140E+OO 0.0 
0.046 0 1 .OOE+OO 6.66E-03 NA NA 
0.05 1 0 I .OOE+OO 7.38E-03 1 .OOOE-02 0.7 

0.00095 0 I .OOE+OO I .38E-04 1 .OOOE-02 0.0 
0.022 0 I .OOE+OO 3.19E-03 NA NA 
0.013 0 I .OOE+OO 1.88E-03 2.140E+OO 0.0 
0.022 0 1 .OOE+OO 3.19E-03 NA NA 

0.00034 0 I .OOE+OO 4.92B05 NA NA 
0.0028 0 1.00E+00 4.05E-04 NA NA 
0.11 0 I .OOE+OO 1.59E-02 I .OOOE+O 1 0.0 
0.2 0 1 .OOE+OO 2.90E-02 I .OOOE+Ol 0.0 

0.14 0 I .OOE+OO 2.03E-02 1 .OOOE+Ol 0.0 
0.91 0 1 .OOE+OO 1.32E-01 I .OOOE+Ol 0.0 
0.1 I 0 I .OOE+OO I .59E-02 1 .OOOE+Ol 0.0 
0.22 0 I .OOE+OO 3.19E-02 I .OOOE+O I 0.0 
0.26 0.04 I .OOE+OO 4.05E-02 I. 1 OOE+OO 0.0 
I .4 0 1 .OOE+OO 2.03E-01 NA NA 

0.26 0 I .OOE+OO 3.76E-02 I .OOOE+Ol 0.0 
0.36 0 1 .OOE+OO 5.21E-02 l.lOOE-01 0.5 
0.27 0 I .OOE+OO 3.91B02 I .OOOEtOl 0.0 
0.13 0 I .OOEtOO I .88E-02 I .OOOE+Ol 0.0 

0.26 0 I .OOE+OO 3.76E-02 1 .OOOE+Ol 0.0 
0.001 0 I .OOEtOO 1.45E-04 NA NA 
^ ^^^ __- __ u.uu.3 0 

I .uulz+uu 4.34E-04 NA NA 

Notes: 

NA = Not Applicable 
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14.4’-DDT I 0.033 
Aldrin 
alphaChlordane 
Dieldrin 

IEndrin I 0.051 
Endrin Ketone 
Gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxvchlor 

Detected Constituent 

IAcenaphthylene I 0.11 
Benzo(a)anthracene 
Benzo(akwrene 

~ 
Bis-(2-Ethylhexyl)phthalate 

IDi-n-butvlohthalate . . 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Pyrene 

I 0.36 

Styrene 

[Toluene 
! 0.001 

I 0.003 

0.02 
0.015 
0.046 

0.00095 
0.022 
0.013 
0.022 

0.00034 
0.0028 

Maximum 

Constituent 

Concentration 

in Soil 

Wkz) 
(Cs) 

0 19 

I 0.2 
0.14 

0.27 
0.13 
0.26 

EQUATIONSUSEDTOCALCULATEEXPOSUREFORTHERED-TAILEDHA~VK 

CONSERVATIVEASSUMPTIONS 

SITE21-BATTERYANDDRUMDISPOSALAREA 

NAVAL\VEAPONSSTATIONYORKTOWN,YORKTOWN,VIRCINIA 

Maximum 

Constituent 
Concentration 

in Water 

(w/L) 
04 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.04 
0 
0 
0 
0 
0 

0 
0 
0 

Soil-Vole 

BAF 

(w/kg) 

1 .OOE+OO 
1 .OOE+OO 

I .ooE+oo 

I .OOE+OO 
I .OOE+OO 
I .OOE+OO 
l.OOE+OO 

I .OOE+OO 1.388-04 
1 .OOE+OO 3.198-03 
1 .OOE+OO 1.888-03 
1 .OOE+OO 
I .OOE+OO 
I .OOE+OO 
I.OOE+OO I .59E-02 
I .ooE+oo 2.90E-02 
1 .OOE+OO 2.03E-02 
1 .OOE+OO 
I 001~too 
I .OOE+OO 
l.OOE+OO 

1 .OOE+Oq 2.03E-01 
I .OOE+OO 3.768-02 
1 .OOEtOO 
I .OOEtOO 

I .OOEtOO 
I .OOE+OO 
1 .OOE+OO 
1 .OOE+OO 

Dose 

2.758-02 
5.65E-03 

4.78E-03 
2.9OE-03 
2.17E-03 
6.66E-03 
7.38B03 

3.19E-03 
4.92&-05 
4.05E-04 

I .32E-01 
I .59E-02 
3. I9E-02 
4.0.58-02 

5.2lE-02 
3.918-02 
1.88E-02 1 .OOOE+Ol 0.0 
3.76E-02 1 .OOOE+OI 0.0 
1.45804 NA NA 
4.34&04 

2.14OE+OO 0.0 
NA NA 

1 .OOOE-02 0.7 
I .OOOE-02 0.0 

NA NA 
2.140EtOO 0.0 

NA NA 

I .OOOE+Ol 0.0 
1 .OOOEtOI 0.0 

I. 1 OOE+OO 0.0 
NA NA 

I .OOOE+Ol 0.0 
I.lOOE-01 0.5 
1 .OOOE+Ol 0.0 

Notes: 
NA = Not Applicable 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*Is))*H) / BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*Iv)+(Cs*Is))*H) / BW 

BAF 
CS 
cw 
IS 

Iv 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Soil to plant bioaccumulation factor 
Constituent concentration in soil 
Constituent concentration in water 
Rate of Incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

(Chemical Specific) cs 
cs 
cs 

0.0019 
0.00759 
0.01309 

NA 
1 .OOOE+OO 
1 .OOOE+OO 
6.3508-02 
0.02068 

I .287E-02 

21 Terr Models.xls, cRobin 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-Chlordane 
Dieldrin 
Endrin 

Maximum 

Constituent 
Concentration 

in Soil 

bxk) 
w 

0.19 
0.039 
0.033 
0.02 

0.015 
0.046 
0.051 

Methoxychlor 0.0028 
Acenaphthylene 0.11 
Benzo(a)anthracene 0.2 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

I 0.14 
0.91 

.  I  

Benzo(g,h,i)petylene 
Benzo(k)fluoranthene 
Bis-(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Fluomnthene 
Indeno(l,2,3-cd)pyrene 
Pyrene 
Styrene 
Toluene 

0.11 
0.22 
0.26 
1.4 

0.26 
0.36 
0.27 
0.13 
0.26 

0.001 
0.003 

Constituent 
Concentration 

in Water 

OWL) 
(W 

Soil to Plant 
Transfer 

Coefficient 

(W 

0 I. 158-02 
0 4.80E-03 
0 6.508-03 
0 6.80E-03 
0 8.90E-03 
0 3.05E-02 
0 4.6 I E-02 
0 1.89E-01 
0 2.70E-0 I 
0 8.60E-03 
0 9.30E-03 
0 4.99E-02 
0 4.48B02 
0 I .65E-01 
0 I .97E-02 
0 I I4E-02 
0 l.OlE-02 
0 5.20E-03 
0 I.OIE-02 

0.04 2.30B03 
0 6.17E-02 
0 I .97E-02 
0 8.38E-02 
0 4.2SE-02 
0 5.60E-03 
0 4.3lE-02 
0 7.748-01 
0 9.97E-91 

Soil-Worm 
BAF 

(m&9 

Dose 
(mg/kg/day) 

cNOAEL 

QwWdv) 

2.00Et00 8.43E-02 8.800E-01 
I .06E+o 1 8.64E-02 8.800E-01 
7.OOE-01 5,77E-03 8.800E-01 
I .OOE+OO 4.74E-03 NA 
3.OOE+OO 9.74E-03 2.140E+OO 
8.00EtOO 7.748-02 NA 
1 .OOE+OO I .23E-02 1 .OOOE-02 
1 .OOE+OO 2.46E-04 1 .OOOE-02 
I .OOE+OO 5.908-03 NA 
3.00EtOO 8.44B03 2.140E+OO 
I .OOE+OI 4.60E-02 NA 
I .OOE+Ol 7.13B04 NA 
I .OOE+OO 6.76E-04 NA 
2.20E-0 I 1 .OSE-02 1 .OOOEtOl 
2.70E-01 I .76E-02 I .OOOE+Ol 
3.40E-01 I .42E-02 1 .OOOE+Ol 
2.10E-01 6.77E-02 I .OOOE+OI 
I .50E-0 I 6.76E-03 I .OOOE+O I 
2.lOE-01 1.648-02 I .000E+01 
I .OOEtOO 6.96E-02 I. I OOE+OO 
I .OOE+OO 3.41E-01 NA 
4.40E-0 I 3.20E-02 I .000E+OI 
1 .OOE+OO 8.86E-02 I. I OOE-01 
3 70E-0 1 3.00E-02 I .OOOE+O I 
4.lOE-01 I .50E-02 I .OOOEtOI 
3.90E-01 3.00E-02 I .OOOE+Ol 
I .OOEtOO 3.29E-04 NA 
1 .OOE+OO I .07E-03 NA 

Notes: 
NA= Not Applicable 

I 
Hazard Quotient 1 

-4%-i 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOIJSE 

CONSERVATIVE ASSUMPTIONS 

SITE 21. BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*Bv*Iv)+(Cs*Is))*H) ! BW 
Dose = (((Cm*Im*Bb)+(Cs*Bv*Iv)+(Cs*Is))*H) / BW 

BAF 
cs 
cw 
IS 

IV 

Ii 
HR 
SA 
H 

BW 
FI 
WI 

Soil to plant bioaccumulation factor 
Constituent concentration in soil 
Constituent concentration in water 
Rate of Incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 

_ Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

Maximum 
Constituent Constituent 

Concentration Concentration 

in Soil in Water 

hW OM-) Soil-Plant 

Detected Constituent (W VW BAF 

[NORGANICS I I 
41uminum 
4rsenic 

I 43300 I 0.147 4.bOE-03 I I 
I 11.6 0 I I OE+OO 

308 I .50E-01 

Mercury 4.4 I 0 I 5.00E+OO 

Nirkd I 10.5 0 I .4 I E+OO -..- 
Selenium 

Silver 
Thallium 
Vanadium 
Zinc 

21 Terr Modelsxls, cMouse 

1.2 0 3.OIE+OO 

I.2 0 4.00E-01 

I.8 0 4.00E-03 
49.4 0.0034 5.508-03 
6780 0 1.82E+OO 

Deer Mouse 

cs 

cs 
cs 

2.007E-04 
4.0148-03 
6.02 I E-03 

NA 
I .OOOE+OO 
I .OOOE+OO 
I .960E-02 
I .004E-02 
7.0228-02 

(Chemical Specific) 

Soil-Worm 
BAF 

(w$g) 

Dose 
(mglkgiday) 

2.00E-01 3.14E+03 
5.238-01 4,60E+OO 
3.60E-0 I 4.19E+OO 

2.06E+OI I 3.24E+Ol I 
4,73E+OO 1,84E+Ol 
1.34E+OO I I .25E+OO 
1 .OCIE+OO 4.79E-01 
1 .OOE+OO 5.73E-01 
S.SOE-02 1.91 E+OO 
I .29E+Ol 2,94E+04 

1212 I /oo 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 
CONSERVATIVE ASSUMPTIONS 
SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum 
Constituent 

Concentration 
in Soil 

(w&9 

Constituent 
Concentration 

in Water 

(w/L) Soil-Plant 

Detected Constituent I KS) (W BAF 

ORGANICS I 
4,4’-DDD 0.19 0 I. I5E-02 
4,4-DDE 0.039 0 4.80E-03 
4,4’-DDT 0.033 0 6.508-03 
Aldrin 0.02 0 6.80E-03 
alpha-Chlordane 0.015 0 8.90E-03 
Dieldrin 0.046 0 3.05E-02 

- .  . I _  \  

Benzo(K)rluoranmene 
Bis-(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrvsene 

Di-n-butylphthalate 
Fluoranthene 

“.LL ” I .” , L-Y& 
0.26 0.04 2.3OE-03 
1.4 0 6.17E-02 

0.26 0 I .97E-02 
8.388-02 0.36 I 0 I 

0.27 0 I 4.258-02 

Indeno(l,2,3-cd)pyrene I 0.13 I 0 5,6OE-03 
Pvrene 0.26 0 I 4.3 I E-02 -,----- 
Styrene 
Toluene 

Notes: 
NA = Not Applicable 

0.001 I 0 7.748-01 
0.003 0 9.97E-01 

Soil-Worm 
BAF Dose cNOAEL 

hgW 

2.00E+OO 
I .OGE+Ol 
7.00E-01 
1 .OOE+OO 
3.OOE+OO 

(mglkglday) 

i.l9E-01 
I .27E-01 
7.48E-03 
6.388-03 
I .4OE-02 

(mg/kg/day) 

I .645E+OO 
I .645E+OO 
1.645E+OO 

,4.l I IE-01 
5.117E+OO 

8.00E+oo l.l4E-01 I NA 
I .OOE+OO I I .67E-02 i.O23E-0 I 

Hazard Quotient 
(= DoselNOAEL) 

0. I 

0. I 
0.0 
0.0 
0.0 

NA 
0.2 
0.0 

NA 
0.0 

0.3 
NA 
0.0 

0.0 

0.0 

0.0 

0.0 

NA 
0.0 
0.0 

0.0 

0.0 

NA 
0.0 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 

CONSERVATIVE ASSUMPTIONS 
SITE 21 - BA’ITERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STPITION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

CS 
CW 

BAF 
IS 
Im 

HR 
SA 
H 

BW 
FI 

WI 

Descriptiort 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 
Ratio of home range area to site area (=l for screening) 

Body weight (kg) 

Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Red Fox 
cs 
cs 
cs 

I .360E-02 

4.858E-01 

NA 
1 .OOOE+OO 
1 .OOOE+OO 
2,95OE+OO 
4.858E-01 
l.l80E-01 

(Chemical Specific) 

Concentration 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

)RGANICS 
,4’-DDD 
,C-DDE 
,4’-DDT 
Jdrin 
Ipha-Chlordane 
tieldrin 
:ndrin 
:ndrin Ketone 

iamma-BHC (Lindane) 
iamma-Chlordane 
teptachlor 

Ieptachlor Epoxide 
lethoxychlor 
uzenaphthylene 
lenzo(a)anthracene 

lenzo(a)pyrene 
lenzo(b)fluoranthene 
lenzo(g,h,i)perylene 
lenzo(k)!luoranthene 

lis-(2-Ethylhexyl)phthalate 

lutylbenzylphthalate 
htysene 
Ii-n-butylphthalate 
‘luoranthene 
ndeno( I ,2,3-cd)pyrene 
‘yrene 

;tyrene 

‘oluene 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

h&J (wit/L) 

(Cs) (C w) 

0.19 0 
0.039 0 
0.033 0 
0.02 0 
0.015 0 
0.046 0 
0.05 I 0 

0.00095 0 

0.022 0 
0.013 0 
0.022 0 

0.00034 0 
0.0028 0 
0.1 I 0 
0.2 0 

0.14 0 
0.91 0 
0.1 I 0 
0.22 0 
0.26 0 

I .4 0 
0.26 0 
0.36 0 
0.27 0 
0.13 0 
0.26 0 

0.001 0 

0.003 0 

Soil-Vole 

BAF 

(wk) 

I .OOE+OO 
I .OOE+60 
I .OOE+OO 
1 .OOE+OO 
I .OOE+OO 
I .OOE+OO 
I .OOE+OO 
I .OOE+OO 

I .OOE+OO 
I .OOE+OO 
I .OOE+OO 

I .OOE+OO 
I .OOE+OO 
I .OOE+OO 
I .OOE+OO 

I .OOE+OO 
I .ooE+oo 
I .ooE+oo 
I .OOE+OO 

I .OOE+OO 

I .OOE+OO 
I .ooE+oo 
I .OOE+OO 
I .OOE+OO 
I .OOE+OO 
I .OOE+OO 

I .OOE+OO 
I .ow+00 

Dose 
(mg/kg/day) 

3,22E-02 
6.60E-03 
5.59E-03 
3.39E-03 
2.54E-03 
7.798-03 
8.638-03 
1.6lE-04 

3.72E-03 
2.20E-03 
3.72E-03 

5.76E-05 
4.74E-04 
I .86E-02 
3.39E-02 

2.37E-02 
I .54E-01 
I .86E-02 
3.72E-02 

4.40E-02 

2.37E-01 
4.4Ol.G02 
6.09E-02 
4.578-02 
2.208-02 
4.40E-02 

1.69E-04 
_ __- _. 
S.UX(h-U4 

cNOAEL 
(mg/kg/day) 

4695E-01 
4.695E-01 
4.695E-01 
1.174E-01 
1.461E+OO 

NA 
2.922E-02 
2.922E-02 

NA 
I .46 I E+OO 
7.630E-02 

NA 
2.348E+OO 
4.128E-01 
4.128E-01 

3.376E-01 
4.128E-01 
4.128E-01 
4.128E-01 

5.81 lE+OO 

NA 
4. I28E-0 I 
I .747E+O2 
4.128E-01 
4.128E-01 
4.1288-01 

NA 
^---- ^^ 
XL5 /~.+UU 

Hazard Quotient 

(= DoseMOAEL) 

0.1 
0.0 
0.0 
0.0 
0.0 
NA 
0.3 
0.0 
NA 
0.0 
0.0 
NA 
0.0 
0.0 
0. I 

0.1 
0.4 
0.0 
0.1 

0.0 
NA 
0.1 
0.0 
0.1 
0.1 
0.1 
NA 
0.0 

Notes: 
NA = Not Applicable 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

cs 
cw 

BAF 
Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 
Ratio of home range area to site area (=I for screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Short-Tailed Shrew 
cs (Chemical Specific) 

CS 
CS 

7.289E-05 
3.037E-03 

NA 

1 .OOOE+OO 
I .OOOE+OO 
I .25OE-02 

3.037E-03 
7.0366-02 

Detected Constituent 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 
in Soil in Water 

Owk) (w/L) 

6s) (Cw) 

Soil-Worm 
BAF 

(w/kg) 

Dose 
(mg/kg/day) 

cNOAEL 
(mglkglday) 

Hazard Quotient 
(= Dose/NOAEL) 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

/. 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

Ov&) (mg/L) 

Soil-Worm 
BAF Dose cNOAEL Hazard Quotient 

Detected Constituent I (Cs) I 09 W&d (mg/kg/day) (mgWdw) (= Dose/NOAEL) 

ORGANICS 
4/l’-DDD I 0.19 I 2.00E+03 9.34E-02 4.695E.-01 0.2 t 
n n~-nnc I n II?9 I l-l I I .ObE+Ol l.OlE-01 4.695E-01 0.2 
T)T -uuti 

4,4’-DDT 
Aldrin 

alpha-Chlordane 
Dieldrin 
Endrin 

Endrin Ketone 

Gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Acenaphthylene 
Benzo(a)anthmcene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis-(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Fluoranthene 

Indeno( I ,2,3-cd)pyrene 
Ryrene 

Styrene 

“.“_, 

0.033 0 7.00E-0 I j.SOE-03 4.695E-01 0.0 
0.02 0 I .ooE+oo 4.988-03 l.l74E-01 0.0 
0.015 0 3.00E+OO I, I OE-02 I.461 E+OO 0.0 
0.046 0 8.00E+oo 8.97E-02 NA NA 
0.05 1 0 I .OOE+OO I .27E-02 2.922E-02 0.4 

0.00095 0 I .OOE+OO 2.36E-04 2.9228-02 0.0 

0.022 0 I .OOE+OO 5.47E-03 NA NA 
0.013 0 3,00E+OO 9.55E-03 I .46 I E+OO 0.0 
0.022 0 l.OOE+Ol 5.36E-02 7.630E-02 0.7 

0.00034 0 I .OOE+Ol 8.288-04 NA NA 
0.0028 0 I .OOE+OO 6.978-04 2.3488+00 0.0 

0.11 0 2.20E-0 1 6.528-03 4.128E-01 0.0 
0.2 0 2.70E-01 1.43E-02 4.128E-01 0.0 

0.14 0 3.40E-01 1.248-02 3.176&-01 0.0 
0.91 0 2.lOE-01 5.17E-02 4.128E-01 0.1 
0.11 0 l .jOE-01 4.65E-03 4.128E-01 0.0 
0.22 0 2. IOE-01 I .2SE-02 4.128E-01 0.0 
0.26 0.04 I .ooE+oo 2.90E-01 5.81 lE+OO 0.0 
1.4 0 I .OOE+OO 3.488-01 NA NA 

0.26 0 4.401:.01 2.931%d2 4.128E-01 0.1 
0.36 0 I .OOE+OO 8.968-62 I .747E+O2 0.0 
0.27 0 3.70E-01 2.58E-02 4.128E-01 0.1 
0.13 0 4.lOE-01 I .37E-02 4.128E-01 0.0 
0.26 0 3.90E-01 2.62E-02 4.128E-01 0.1 

0.00 I 0 I .OOE+OO 2.49E-04 NA NA 

r- n nn7 I 0 I 1 .OOE+OO I 7.46E-04 I 8.257E+OO I 0.0 

Notes: 
NA = Not Applicable 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 

CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((CS*BV*IV)+(CS*IS)+(CW*I~))*H) / BW 

cs 

cw 
BAF 

Is 
IV 
HR 
SA 
H 

BW 
FI 
WI 

&criotion Meadow Vole 

Constituent concentration in soil cs 

Constituent concentration in drinking water cs 

Soil to plant bioaccumulation factor cs 

Rate of incidential ingestion of soil (kg/day) 3.773E-04 

Rate of vegetation ingestion (kg/day) I .572E-02 

Home range size (acres) NA 

Site area (acres) I .000E+00 

Ratio of home range area to site area (=I for screening) I .OOOE+OO 

Body weight (kg) 1.700E-02 

Food ingestion rate (kg/day) 1.572E-02 

.Water ingestion rate (L/day) I. I OOE-02 

(Chemical Specific) 

Iorganic Compounds 

21 Terr Modelsxls, cVole I212 I IO0 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

Parameter 

CS 
cw 
BAF 

Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 

Homerange size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

American Woodcock 

cs (Chemical Specific) 

cs 
cs 

I .3 l7E-02 
I .266E-0 I 

NA 

1 .OOOE+OO 
I .OOOE+OO 
1.644E-0 1 
I .266E-0 I 
I .760E-02 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (me/lx) in Water (mglt.) 

Soil-Worm 
BAT: Dose 

(mglkglday) 
ILOAEL IHazard Quotient 

(mg/kg/day) 1 (= Dose/LOAEL) 
I 

Detected Conslituent 

INORGANICS 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN WOODCOCK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

1RGANICS 
,4-DDD 
,$-DDE 

,C-DDT 

ldrin 
Ipha-Chlordane 
iieldrin 
ndrin 

ndrin Ketone 

iamma-BHC (Lindane) 
iamma-Chlordane 

[eptachlor 
leptachlor Epoxide 

lethoxychlor 
cenaphthylene 
#enzo(a)anthracene 
#enzo(a)pyrene 
~enzo(b)fluoranthene 
,enzo(g,h,i)perylene 
,enzo(k)fluoranthene 
#is-(2-Ethylhexyl)phthalate 

~utylbenzylphthalate 
‘hrysene 
ii-n-butylphthalate 
luoranthene 

tdeno(l,2,3-cd)pyrene 
yrene 

tyrene 
bluene 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 

in Soil (mg&) in Water (mg/L) 

(Cs) 04 

0.0 13642 I 0 
0.0038247 0 
0.00491 I3 0 

0.0026816 0 
0.0020658 0 
0.0056761 0 
0.0063684 0 

0.00095 0 

0.0028921 0 
0.001971 I 0 

0.0028921 0 
0.00034 0 

0.0028 0 
0.11 0 
0.2 0 
0.14 0 

0.3307895 0 
0.11 0 
0.22 0 

0.1947895 0.0205 

0.3925263 0 
0.26 0 
0.36 0 
0.27 0 
0.13 0 
0.26 0 

0.001 0 
0.003 0 

Soil-Worm 
BAF Dose ILOAEL Hazard Quotient 

Ow’k) (mg/kg/day) (mglkglday) (= Dose/LOAEL) 

2.OOE+OO 2.21 E-02 8.800E+oo 0.0 
1.06E+ol 3.15E-02 8.800E+oo 0.0 
7.00E-0 I 3.048-03 8.800E+oo 0.0 

I .OOE+OO 2.28&03 NA NA 
3.OOE+OO 4.948-03 I .070E+Ol 0.0 
8.00E+oo 3.54E-02 NA NA 
I .OOE+OO 5.4lE-03 I .OOOE-01 0.1 
I .OOE+OO 808E-04 I .OOOE-0 I 0.0 

I .OOE+OO 2.46E-03 NA NA 
3.OOE+OO 4.7lE-03 I .07oE+ol 0.0 

I .OOE+Ol 2.25E-02 NA NA 
I .OOE+OI 2.658-03 NA NA 

1 .OOE+OO 2.388-03 NA NA 
2.20EJ.R 2.74E-02 I .OOOE+02 0.0 
2.70E-01 5.76E-02 I .OOOE+02 0.0 
3.40E-01 4.79E-02 1 .OOOE+02 0.0 
2.lOE-01 8.00E-02 1 .OOOE+02 0.0 
1.50E-0 1 2.15E-02 I .OOOE+02 0.0 
2.lOE-01 5.32E-02 I .OOOE+02 0.0 
I .OOE+OO I .68E-01 1.100E+Ol 0.0 

I .OOE+OO 3.34E-01 NA NA 
4.40E-0 I I .09E-01 1 .OOOE+02 0.0 
I .OOE+OO 3.06E-01 I. lOOE+OO 0.3 
3.70E-01 9.85E-02 I .OOOE+02 0.0 
4.lOE-01 5. I SE-02 I .OOOE+02 0.0 
3.90E-01 9.898-02 I .OOOE+02 0.0 

I .OOE+OO 8.50E-04 NA NA 
l.OOE+OO 2.55E-03 NA NA 

Notes: 
NA = Not Applicable 

21 Ten Models.xls. IWoodcock 12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE BOBWHITE QUAIL 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

Parameter 

CS 
CW 
Br 
IS 
IV 

HR 

SA 

H 

BW 

FI 
WI 

Constituent concentration in soil 

Constituent concentration in drinking water 
Vegetation (fruit) biotransfer factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 

Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=l for screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Bobwhite Quail 

cs 
cs 
cs 

I .378E-03 
I .378E-02 

NA 
I .OOOE+OO 
1 .OOOE+OO 
I .7678-O 1 
I .378E-02 
2.297E-02 

(Chemical Specific) 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mg/kg) in Water (mg/L) 

Soil to Plant 
Transfer Coefficient 

Dose ILOAEL Hazard Quotient 

Detected Constituent 
INORGANICS 
Aluminum 

(Cs) 

6424.1053 

WV) 

0.11325 

Omk?) 

4.00E-03 

(mg/kg/day) 

5.21E+OI 

(mg/kg/day) 

I .097E+03 

(= Dose/LOAEL) 

0.0 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 

Iron 
1 .ead -_-- 

Maneanese 

2.4882 0 1, IOE+OO 2.33E-01 7.38OE+OO 0.0 
12.6684 0.0169 I .5OE-01 2.49E-0 I 4.170E+Ol 0.0 

0.1495 0 I .OOE-02 1.28E-03 NA NA 
3.8774 0 3.2.5E+OO 1 .Ol E+OO 2.000E+Ol 0.1 
8.2763 0.002675 7.5OE-03 6.978-02 5OOOE+OO 0.0 

I .0782 0 2.00E-02 I .O I E-02 NA NA 
10.7045 0 6.25E-01 6.05E-01 6. I 70E+O 1 0.0 

6779.4737 0.2041 4.00E-03 5.5OE+OI NA NA 
16.4105 0 4.68E-01 7.27E-01 3.8508+01 0.0 I 

134.5053 I 0.049 I 1 2.50E-01 I 3.68E+oo 9.7708+03 0.0 
- ----s-.-- -- 

Mercury 0.5995 0 5.00E+OO 2.38E-01 9.000E-01 0.3 
Nickel 2.8263 0 1.41E+OO 3.33E-01 I .070E+02 0.0 
Selenium 0.3495 0 3.01E+OO 8.48E-02 I .OOOE+OO 0.1 
Silver 0.28 0 4.00E-01 l.O9E-02 NA NA 
Thallium 0.3718 0 4.00E-03 3.028-03 NA NA 
Vanadium IO.5289 0.002325 5.5OE-03 8.698-02 1,140E+02 0.0 
7inr 522.9316 . 0 l.S2E+OO , 7.83E+Oi , I .3.1 OE+O2 , 0.6 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) I BW 

Parametet 
cs 
cw 

BAF 

Is 
Ii 

HR 
SA 
H 

BW 

FI 
WI 

escrmtron 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 

Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 

Site area (acres) 
Ratio of home range area to site area (=l for screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Marsh Wren 

cs 

cs 
cs 

2.8 18E-04 
2.8 18E-03 

NA 
I .OOOE+OO 
1 .OOOE+OP 
1 .OOOE-02 

2.818E-03 
2.697E-03 

(Chemical Specific) 

Detected Constituent 
INORGANICS 

Chromium 
Cobalt 

lCooDer 

I- 
Mercurv 

INickel 

Selenium 
Silver 
Thallium 

Vanadium 
IZinc 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

6s) (Cw) 

Soil-Worm 
RAF 

(w&4 

6424.1053 0.11325 2.00E-01 
2.4882 0 5.23E-01 
12.6684 0.0 I69 3.60E-01 
0.1495 0 I .ooE+oo 
3.8774 0 4.07E+Ol 
8.2763 0.002675 3.16E+OO 
I .0782 0 I .OOE+OO 

10.7045 0 I .53E+OO 
6779.4737 0.204 I 1 .OOE-0 1 

16.4105 0 1.52E+OO 
134.5053 0.0491 1.24E-01 
0.5995 0 2.06E+Ol 
2.8263 0 4.73E+OO 
0 3495 0 1.34E+OO I 1 

0.28 I 0 I .OOE+OO I 
0.3718 0 1 .OOE+OO 
10.5289 0.002325 8.80E-02 

522.9316 0 I .29E+OI 

Dose ILOAEL I lnzard Quotient 

(mg/kg/day) (mg/kg/day) (= Dose/LOAEL) 

543.05 19824 1097 
7.38 
41.7 
NA 
20 

0.5 
0. I 
0.0 

0.436773624 
I .6465 17998 
0.04633583 

44.56330407 
7607543391 
0.334175868 
4.919301259 
382.0952283 
7.499904536 
8.502514152 
3.50164054 

3.846346996 
0.141805392 
0.086782826 

0.115235195 
0.558356904 

1913.978741 

5 

NA 
61.7 
NA 

38.5 
9770 

NA 

NA 
II4 

21 Terr Modelsxls, IWren 12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH WREN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
ORGANICS 

4,4’-DDD 
4.4-DDE 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mgkg) in Water (mg/L) 

0) (CN 

0.0136421 
0.0038247 

Heptachlor 0.002892 1 

Heptachlor Epoxide 0.00034 
Methoxvchlor 0.0028 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)ovrene 

! 0.1 I 

I 0.2 
0.14 r 

Bis-(2-EthvlhexvDohthaiate 
I  ,  .I‘ 

Butylbenzylphthalate 
Chtysene 
Di-n-butviohthalate 

0.3925263 
0.26 
0.36 

I - 
IToluene 

Soil-Worm 
BAF 

(w/kg) 

Dose 

hVkg/day) 

ILOAEL 

bwk/dv) 

0 2.00E+oo 8.07E-03 8.800E+oo 
0 I .ObE+Ol 1. I5E-02 8800E+00 
0 7.00E-01 l.llE-03 8.800E+oo 
0 I .OOE+OO 8.318-04 NA 
0 3.OOE+OO I .80E-03 I .070E+Ol 
0 8.00E+oo I .30E-02 NA 
0 1 .OOE+OO 1.97B03 1 .OOOE-0 1 
0 1 .OOE+OO 2.94E-04 1 .OOOE-01 
0 1 .OOE+OO 8.968-04 NA 
0 3,00E+OO I .72E-03 I .07OE+O 1 
0 l.OOE+Ol 8.23B03 NA 
0 1 .OOE+Ol 9.68E-04 NA 
0 I .OOE+OO 8.68B04 NA 
0 2.20E-01 9.92E-03 1 .OOOE+O2 
0 2.70E-01 2.09E-02 I .OOOE+O2 
0 3.40E-01 I .74E-02 I .OOOE+02 
0 2.10E-01. 2.89E-02 I .OOOE+02 
0 1.50E-0 I 7.75B03 ! .OOOE+02 
0 2.lOE-01 I .92E-02 I .OOOE+02 

0.0205 I .OOE+OO 6.59E-02 l.lOOE+OI 
0 1 .ooE+oo I .22.E-0 I NA 

0 4.40E-01 3.96E-02 I .oooE+02 
0 I .OOE+OO l.l2E-01 I, I OOE+OO 
0 3.70E-01 3.588-02 I .OOOE+02 
0 4.1 OE-01 1.87E-02 I .OOOE+O2 
0 3.90E-0 I 3.59E-02 I .OOOE+02 
0 I .OOE+OO 3. I OE-04 NA 
0 1 .OOE+OO 9.30E-04 NA 

Hazard Quotient 
(= DoselLOAEL) 

0.0 

0.0 

0.0 

NA 
0.0 
NA 
0.0 

00 

0.0 

NA 
NA 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 
0.0 
0.1 
0.0 

0.0 

0.0 

NA 

Notes: 
NA = Not Applicable 

2 I Terr Models.xls, IWren 12/21/00 



EQUATIONS USED TO CALCIJLATE EXPOSURE FOR THE RED-TAILED H4WK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) I BW 

CS 
cw 
BAF 

IS 
Im 

HR 

SA 
H 

BW 
Fl 
WI 

i 

Constituent concentration in soil 
Constituent concentration in drinking water 

Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 

Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Red-Tailed Hawk 
cs (Chemical Specific) 
cs 
cs 

2.222E-03 
I.lllE-01 

NA 
I .OOOE+OO 
I .OOOE+OO 

1.126E+OO 
1.1 IIE-01 
6.388E-02 

Detected Constituent 

VORGANICS 
.luminum 
.rsenic 
arium 

eryliium 
admium 
hromium 
obalt 
ower 

on 
ead 
tanganese 

Iercuty 

ickel 
elenium 
ilver 

hallium 
anadium 
inc 

21 Terr Modelsxls, It-lawk 

Arithmatic Mean Arithmatic Mean 
(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

KS) (W 

6424.1053 0.11325 
2.4882 0 
12.6684 0.016Y 
0.1495 0 
3.8774 0 
8.2763 0.002675 
I .0782 0 

10.7045 0 
6779.4737 0.204 I 

16.4105 0 
134.5053 0.049 I 

0.5995 0 
2.8263 0 
0.3495 0 
0.28 0 

0.3718 0 
10.5289 0.002325 

522.9316 0 

Soil-Vole 
BAF 

(w/kg) 

I .OOE+OO 
I .hOE-02 
2.53E-01 

4.lOE-01 
4.48E-01 
3.09E-01 
I .40E-0 l 

I .29E+OO 
2.40E-02 

I .87E-01 
I .OOE+OO 

I .92E-01 

8.98E-01 
I .55E-01 
I .OOE+OO 

1.23E-01 
1 .OOE+OO 
2.32E+OO 

Dose 
(mg/kg/day) 

6.47E+02 
8.841’.03 
3.428-01 

6.34E-03 
I .79E-01 
2.69E-01 
I 70E-02 

1.38E+OO 
2,94E+Ol 

3.35E-01 
1.35E+01 

I .25E-02 

2.568-01 
6.03B03 
2.828-02 

5.24E-03 
I .06E+oo 
1.2 I E+O2 

1LOAEL Hazard Quotient 
(mg/kg/day) (= Dose/LOAEL) 

I .097E+03 0.6 
7.380E+oo 0.0 
4.170E+Ol 0.0 

NA NA 
2.000E+Oi 0.0 
5.000E+00 0.1 

NA NA 
6.170E+O I 0.0 

NA NA 
3,85OE+OI 0.0 
9.77OE+O3 0.0 

9.000E-01 0.0 
I .07OE+O2 0.0 
I .OOOE+OO 0.0 

NA NA 

NA NA 
l.l4OE+O2 0.0 
I .3 1 OE+02 0.9 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED IIAWK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTO\VN, VIRGINIA 

Arithmatic Mean Arithmatic Mean 
(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (n-&kg) in Water (mg/L) 

0) (C-4 

0 

ILOAEL 

@g/kg/day) 

8.800E+oo 
S.SOOE+OO 
8,80OE+OO 

Hazard Quotient 
(= Dose/LOAEL) 

0.0 
0.0 
0.0 

Detected Constituent 
.ORGANiCS 
4,4’-DDD 

4,4’-DDE 
4,4’-DDT 
Aldrin 

alpha-Chlordane 
-Dieidrin 
Endrin 
Endrin Ketone 

00136421 I .OOE+OO I I .37E-03 
I .OOE+OO 3.85E-04 0 0.0038247 

0.00491 I3 
0.00268 I6 

0 
0 

I .OOE+OO 4.94E-04 
I .OOE+OO 2.70E-04 
I .OOE+OO 2.08E-04 

NA NA 
1.070E+Ol 0.0 

NA NA 
1 .OOOE-0 1 0.0 
I .OOOE-01 0.0 

NA NA 
I .07OE+Ol 0.0 

NA NA 
NA NA 

0.0020658 0 1 
I .OOE+OO I 5.718-04 0.0056761 

0.0063684 
0.00095 

0.0028921 
0.0019711 
0.0028921 

0 
0 
0 
0 
0 
0 

0 00034 
0.0028 

0 
0 
0 

NA NA 

I .OOOE+02 0.0 
I .oooE+02 0.0 
I .OOOE+02 0.0 
I .OOOE+02 0.0 
I .oooE+02 0.0 
I .OOoE+02 0.0 
l.lOOE+OI 0.1 

NA NA 
1 .OOOE+02 0.0 
I. I OOE+OO 0.8 
I .OOOE+02 0.0 
I .OOOE+02 0.0 
I .OOOE+02 0.0 

NA NA 

0.0095737 

I .0095737 
2.0095737 

3.0095737 

O 
0 
0 

I .OOE+OO 2.02E-01 
1 .ooE+oo 3.03E-01 
I .OOE+OO 4.04E-01 r 

Bis-(2-Ethylhexyl)phthalate 

4.0095737 0 
n 

I 
I .OOE-1:00 S.O4E-0 I 5 0095737 

6 0095737 0 
0 

I .ooE+oo 6.05E-0 I 
I .OOEtOO 7.05E-0 I 
I .OOE+OO 8.06E-01 

7.0095737 

8.0095737 
9.0095737 
IO.0095737 
I I .0095737 
12.0095737 
13.0095737 

:4.009:7:7 

0 
0 
0 

IIndeno(l.2.3-cd)ovrene 

I .OOE+OO I I .2 I E+OO 

Notes: 
NA = Not Applicable 

I .OOE+OO 1.31EtOO 
1 r%n\r,nn I 4 “.,..A,, L .““LT”” I.LtlCtv” . . . . . 1 IYH I IYH 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL \VEAPONS STATION YORtiTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*Is))*H) / BW 
Dose = (((Cm*Im*Bb)t(CsxBAF*Iv)+(Cs*Is))*H) I BW 

Parameter Descriotion 
BAF Plant Bioaccumulation Factor 
CS Constituent concentration in soil 
cw Constituent concentration in water 
IS Rate of Incidential ingestion of soil (kg/day) 

Deer Mouse 
CS 
cs 
cs 

I .490E-03 

(Chemical Specific) 

Iv 

Ii 
HR 
SA 
H 

BW 
FI 
Wl 

Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

2.075E-03 

I .026E-02 
NA 

I .OOOEtOO 
I .OOOEtOO 
7.730E-02 
I .603E-02 
I .062E-02 

Concentration Concentration 

21 Terr Models.sls, IRobin 

I 
2.28B02 NA NA 
2 14EtOl 2.000EtOl 
3 6;11+00 

~~“~~~~~~~~“‘jzy”~ 
\. 

5.OOOEt00 07 
I .65E1-01 NA NA 

12/21/00 



EQUATIONS USED TO C;\LCtiLATE EXPOSURE FOR THE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- B;ITTERY AND DRUM DISPOSAL ARE.4 

NAVAL WEAPONS STATION YORKTOWN, YORKTO&‘N, I’IRGINI.4 

Detected Constituent 
ORGANICS 

Maximum 
Constituent 

Concentration 
in Soil 

(m&g) 

KS) 

Constituent 
Concentration 

ill Water 

(rng/L) 
(Cw) 

Soil to Plant 
Transfer 

Coefficient 

W) 

Soil-Worm 
B/IF 

(w&g) 

DO!?? ILOAEL 
(m&/day) (mg/kg/day) 

Hazard Quotient 
(= Dose/LOAEL) 

4,4'-DDD 
4,4-DDE 
4,4'-DDT 
Aldrin 

alpha-Chlordane 
Dieldrin 
Endrin 
Endrin Ketone 
Gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Acenaphthvlene 

0.0136421 0 l . i jE-02 2.00E+OO 
0.0038247 

3,89E-03 8.800E+OO 0 
4.80E-03 

0.0 
l.O6E+Ol 

0.0049 I 13 
5.46E-03 8.800E+oo 0 

6.508-03 
0.0 

7.OOE-01 
0.00268 16 

S.jZE-04 8.800E+OO 0 
6.80E-03 

0.0 
I .OOE+OO 

0.0020658 
4.08E-04 NA 0 

8.90E-03 
NA 

3,00E+OO 
0.0056761 

8.63E-04 0 1.070E+O I 
3.0X-02 

0.0 
8.ooE+oo 

0.0063684 
6.14E-03 NA 0 

4.61 E-02 
NA 

1 .OOE+OO 
0.00095 

9.766-04 1 .OOOE-01 0 0.0 
1.89E-01 I .OOE+OO 1.49E-04 1 .OOOE-01 
2.70E-01 

0.0 
I .OOE+OO 4.6 I E-04 NA NA 
3.00E+OO 8.248-04 I l.O70E+O 1 9.30B03 0.0 
1 .OOE+Ol 3.90E-03 NA NA 
1 .OOE+O 1 4.58E-04 NA 0 I NA 

4.48E-02 1 .OOE+OO 4.29E-04 NA 
I .65E-01 

NA 
2.20E-01 582E-03 1 .OOOE+02 Cln 

2.70E-01 1 IIE-02 I nooE+m 

o.oor--- 2892 I " 
0.00 19711 0 8.608-03 
0.002892 1 0 

I 0.00034 0 I 4.99E-02 
0.0028 

I 0 “.” 

I I 0.0 
I 1 nn"r+n? 

I 0.0 
0.0 
nn 

-. .“I I. 
..VY”I,“L 

2. IOE-01 I .57E-02 I .OOOE+02 
0 5.2OE-03 l.jOE-01 4.33E-03 I .OOOE+02 ".V 

I .o I E-02 2.lOE-01 
I 

I .04E-02 
5 0.0205 

1 .OOOE+02 
2.3OE-03 

0.0 
I .ooE+oo 3.24E-02 l.l00E+OI 

6.17E-02 
0.0 

I .OOE+OO 6.038-02 NA NA 
4.40E-01 7 03E-02 1 nonE+n3 nn 

_- .,.“YY.“” 

3.70E-01 I .88&-02 1 .OOOE+02 
0 I 5.608-03 4. IOE-01 

I 
9.60E-03 1 .OOOE+02 

4.31E-02 
V." 

3 90E-0 I ' 'SE-02 1 nnn~cm I nn I 
1 .._1-1 “_ I “.” 
I NA ILlA I I . 

I 

_ . . 
9.97E-01 1 

t 1.n 
1 .OOE+OO I 

I 
5.36E-04 I NA NA 

21 Terr Modelsxls, IRobin 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE M4RSH \VREN 

LESS CONSERVATIVE ASSUMPTIONS 

SlTE 21 - BATTERY AND DRUM DISPOSAL ARE.4 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

I 

Detected Constituent 
ORGANICS 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin 
aloha-Chlordane 

Heptachlor Eposide 

0.0136421 0 2.00E+OO 
0.0038247 0 I .06E+O I 

0.0049 I I 3 0 7.00E-01 
0.00268 16 0 1 OOE+OO 
0.0020658 0 3.00E+OO 
0.005676 I 0 8.00E+oo 
0.0063684 0 I .ooE+oo 

0.00095 0 I .OOE+OO 
0.002892 I 0 I .noE+oo 
0.001971 I 0 3.00E+oo 
0.002892 I 0 I .OOE+O I 
0.00034 0 I .ooE+ol 
0.0028 0 I OOE+OO I 

0.1 I 0 I 2.20E-01 
fl? I 0 2 70E-0 I _.- 

0.14 0 3.40E-01 
0.3307895 0 2.lOE-01 

0.1 I 0 I .5OE-0 I 

0.36 I 0 I .OOE+OO 
0 27 I 0 I 3 70E-01 

II I? 0 4. I OE-0 I Ir._ 
0.26 0 3.90E-01 

0.001 0 I .ooE+oo 
0.003 0 I .OOE+OO 

Dose 
(mg/kg/day) 

8.07E-03 
I. I5B02 
LIIE-03 
8.3 I E-04 
I .80E-03 
I .30E-02 
I .97E-03 
2.94E-04 
8.96E-04 
1.72E-03 
8.23E-03 
9.68E-04 
8.68E-04 
9.92E-03 
2 09E-02 

I .74E-02 
2.89E-02 
7.75E-03 

I .92E-02 
6.59E-02 
I .22E-01 

3.96E02 
l.l2E-01 
3 58E-02 

I .87E-02 

3.59E-02 

3.lOE-04 
9.30E-04 

ILOAEL Hazard Quotient 

(mg/kg/day) (= Dose/LOAEL) 

8.800E+oo 0.0 

8 8OOE+OO 0.0 
8.8ooE+oo 0.0 

NA NA 
I .070E+Ol 0.0 

NA NA 
I .OOOE-01 0.0 
I .OOOE-0 I 0.0 

NA NA 
I .070E+O I 0.0 

NA NA 
NA NA 
NA NA 

I .OOOE+OZ 0.0 
I .OOOE+02 0.0 I 
I .OOOE+02 0.0 
I .OOOE+02 I 0.0 

I .OOOE+02 I 0.0 
NA I NA 

NA NA 

12/21/00 
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EQUATIONS USED TO C,\LCULATE EXPOSURE FOR THE RED-T.-\ILED HA\VK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21 - BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*ls)+(Cw*Iw))*H) / BW 

Parameter 
cs 
cw 

BAF 
Is 

Im 
HR 

SA 
H 

BW 
FI 
WI 

Descrintion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to vole bioaccumulation factor 
Rate ofincidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 

Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screwing) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Red-Tailed Hawk 

cs (Chemical Specific) 

cs 
cs 

2.222E-03 
I lllE-01 

NA 
I OOOE+OO 
I .000E+00 
I. 126E+OO 
I.1 I IE-01 

6.388E-02 

Concentration Concentration 

’ Nickel 
Selenium 

Silver 
Thallium 

Vanadium 
Zinc 

21 Terr Modelsxls. IHawk 

2.8263 0 8.98E-01 2.56E-01 I .070E+02 0.0 
0.3495 0 I .55E-01 6 03E-03 I .OOOE+OO 0.0 

0.28 0 I OOE+OO 2.82E-02 NA NA 
0.3718 0 1.23E-01 5.246-03 NA NA 
10.5289 0.002325 I .ooE+oo I .OGE+oo I. 140E+02 0.0 

522.93 16 0 2.32E+OO I .2 I E+O2 I .3 I oIz+02 0.9 

I 212 I IO0 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HA\VK 

LESS CONSERVATIVE ASSIJMPTIONS 

SITE 21- RATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

)RGANICS 
,Q’-DDD 

,4’-DDE 

,4’-DDT 
Jdrin 

Arithmatic Mean Arithmatic Mean 
(Half Non-Detects) (HalfNon-Detects) 

Constituent Constituent 

Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

(Cs) 04 

0.0 13642 I 0 
0.0038247 0 
0.0049 I I3 0 
0.00268 I6 0 

Soil-Vole 
BAI-‘ 

Owkg) 

I .OOE+OO 

I .OOE+OO 
I .OOE+OO 
I .OOE+OO 

Dose 
(mg/kg/day) 

I .37E-03 

3.83304 
4.94E-04 
2.70E-04 

Ipha-Chlordane 0.0020658 0 I .ooE+oo 2.08E-04 
)ieldrin 0.0056761 0 I .OOE+OO 5.71 E-04 
lndrin 0.0063684 0 I .ooE+oo 6.4 I E-04 
indrin Ketone 0.00095 0 I .ooE+oo 9.56E-05 
jamma-BHC (Lindane) 0.002892 I 0 I .OOE+OO 2.91 E-04 
iamma-Chlordane 0.001971 I 0 1 .OOE+OO 1.98E-04 
Ieptachlor 0 0028921 0 I .OOE+OO 2.91 E-04 
Ieptachlor Epoxide 0.00034 0 I .OOE+OO 3.42E-05 

I 0.0028 I 0 I I .OOE+OO I 2.82E-04 I 
I n mm5717 I n I I nw+nn I 9 hlF.r?d 
I 

_.“” ,-._. I I .,ll- I_ 
I ,.l .._ ” 

,.._” \-,........-- “.._ I .0095737 0 1 .OOE+OO I .02E-01 
mdahwrene I 2.0095737 I 0 I I .OOE+OO I 2.02E-01 

~ethoxychlor 
tcenaohthvlene 

lenzo(b)fluoranthene 3 0095737 0 I .OOE+OO 3.03E-01 
lenzo(g,h,i)perylene 4.0095737 0 I .OOE+OO 4.04E-01 
lenzo(k)fluoranthene s 0095737 0 I .ooE+oo 5.04E-01 
lis-(2-Ethylhexyl)phthalate 6 0095737 0 I .OOE+OO 6.05E-0 I 
lutylbenzylphthalate 7.0095737 0 I .ooE+oo 7.05E-01 
:hrysene 8.0095737 0 I .ooE+oo 8.06E-01 
)i-n-butvlohthalate 9.0095737 0 I .OOE+OO 9.07E-01 

1 . 

luoranthene 

ldeno( I ,2,3-cd)pyrene 
‘VW”? 

10.0095737 0 I .ooE+oo I .o I E+OO 
I I 0095737 0 I .OOE+OO I. I I E+OO 
12 0095737 0 1 .ooE+oo 1.2 1 E+OO i.-..- 

tyrene 
‘oluene 

I I I I 

I 13.0095737 0 I .ooE+oo 1.3 I E+OO 
14.0095737 I 0 I .OOE+OO I .4 I E+OO 

ILOAEI. 
(mglkgiday) 

NA 
I .07OE+Ol 

NA 
1 .OOOE-0 I 
I .OOOE-01 

NA 
I .07oE+ol 

NA 
NA 
NA 

I .OOOE+02 
I .OOOE+02 
I .oooE+02 
I .OOOE+O2 

I .OOOE+02 
I .oooE+02 

l.l00E+0l 

NA 
1 .OOOE+O2 
I lOOE+OO 
1 .OOOE+02 

I .OOOE+02 

I .oooE+o2 

NA 
NA 

1 Hazard Quotient 

(= Dose/LOAEL) 

Notes: 
NA = Not Applicable 

21 Terr Models.xls, IHawk 12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

LESS CONSERVATIVE ASSUMP1‘IONS 

SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*lv)+(Cs*Is))*H) / BW 
Dose = (((Cm*1m*Bb)+(Cs*BAF*1~)+(Cs*ls))*H) / BW 

Paralneter 

BAF 
CS 
cw 
Is 
IV 
Ii 

HR 
SA 
I-l 

BW 
FI 

Descriotion 
Plant Bioaccumulatioo Factor 
Constituent concentration in soil 
Constituent concentration in water 
Rate of lncidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

Concentration Concentration 

21 Terr Modelsxls, IRobin 

Deer Mouse 
CS 
CS 
CS 

I .49OE-03 
2.075E-03 
I .026E-02 

NA 
I .OOOE+OO 
I .000E+00 
7.730E.02 
I .603E-02 
I .062E-02 

(Chemical Specific) 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR TllE RED FOX 

LESS CONSERVATIVE ASSUMPTIONS 
SITE 21 - BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

Aritlunatic Mean 

(Half Non-Detects) 
Constituent 

Concentration 

in Water (q/L) 

(C\V) 

Aritlunatic Mean 
(Half Non-Detects) 

Constittlellt 

Concentration 

in Soil (mgikg) 

KS) 

0.0 I3642 I 
0.0038247 

Soil-\/de 

BAF Hazard Quotient 
(= DoseINOAELI 

cNOAEL 
(q/kg/day) 

4.695E-01 

4.695E-01 

4.695E-0 I 
i.l74E-01 

I .46 I E+OO 
i-d.4 

D0S.Z 

@g/kg/day) (Ingik&) Detected Constituent 

1IIGANICS 
4’-DDD I OOE+OO 9.68E-04 

I .ooE+oo 2.71E-04 

0.0 
0.0 

0.0 

0 
0 4-DDE 

4’sDDT 

ldrin 
Dha-Cblordane 
ieldrin 

0 I .OOE+OO 3.48E-04 
I ooE+oo I .9OE-04 

0.0049113 

0.0026816 
0.0020658 
0.005676 I 
0.0063684 

0 0.0 
0.0 1.47E-04 

4.03E-04 
4.52E-04 
6.74E-05 
2.05E-04 
I .40E-04 
2.05E-04 
2.4 I E-05 
I 99E-04 

I OOE boo 
I ooE+oo 
I ooE+oo 
I .ooE+oo 
I ooE+oo 
I ooE+oo 
I .ooE+oo 
I ooE+oo 
I .ooE+oo 
I .ooE+oo 
I .OOE+OO 
I .OOE+OO 
I .ooE+oo 

I .ooE+oo 
I OOE+OO 

2.922E-02 
2.922E-02 

NA 
I .46 I E+OO 

0.0 
0.0 
NA 
0.0 
0.0 

ndrin Ketone 0.00095 
0.002892 I 
0.001971 I 
0 002892 I 

0.00034 
0.0028 
0.1 I 

0.2 
0.14 

0.3307895 

amma-BHC (Lindane) 
amma-Chlordane 0 

0 7.630E-02 eptachlor 
eptachlor Epoxide 
lethoxychlor 
cenaphthylene 
enzo(a)anthracene 

0 NA 
2.348E+OO 0 0.0 

00 7.80E-03 4.128E-01 
I .42E-02 J.l28E-01 
9.93E-03 3. I76E-0 I 
2 35E-02 4.128E-01 

0.0 
0.0 
0.1 enzo(h)fluorantbene 

enzo(g,h,i)perylene 
enzo(k)fluoranthene 

is-(2-Etl~vlhexvl)uIIthalare 

0.1 I 0 00 7.80E-03 
1.56E-02 

1.38E-02 
2.78E-02 

I .84E-02 

2 55E-02 

4 128E-01 
4.128E-01 

5.81 IE+OO 

NA 
4.128E-01 

1.747Ei-02 
4 128E-01 

4.128E-01 

4.128E-01 
NA 

0 0.0 0.22 
0.1947895 
0.3925263 

0.26 

on I .OOE+OO 

I.OOE+OO 

I .ooE+oo 

. ._. 
utvlbenzvlDhthalate NA 

0.0 hrysene 

i-n-butylphthalare 

luoranthene 
ldenol I .2.3-cdkwrene 

0 I.OOE+OO 0.0 0.36 
0.27 

0.13 

00 I OOE+OO 

I .OOEtOO 

I .OOE+OO 
I OOE+OO 

I ooE+oo 

L92E-02 

9.22E-03 

1.84E-02 
7.09E-05 

0.0 

0.0 
NA 

0.0 

0.26 
0.00 I tyrene 

oluene 0 2.13E-04 8.257E+OO 0.003 L 

Notes: 
NA = Not Applicable 

21 Ten Models.xls, IFox I212 I 100 



Farametec Descriotion 

cs Constituent concentration m soil 
cw Constituent concentration in drinking water 

B/v Soil to worm bioaccumulation factor 

Is Rate of incidential ingestion of soil (kg/day) 

Ii Rate of invertebrate ingestion (kg/day) 

HR Home range size (acres) 

SA Site area (acres) 
I-I Ratio of home rang area to site area (=I for screening) 

BW Body weight (kg) 
FI Food in_gestion rate (kg/da);) 

WI Water ingestion rate (L/day) 

Short-Tailed Shrew 

cs (Chemical Specific) 

cs 

cs 
4 663E-04 
I .943E-02 

NA 
I .000E+00 #N/A 
I 000E+00 
2.152E-0 I 
I 943E-02 
8.621 E-02 

EQUATIONS USED TO CALCULATE EXPOSCIRE FOR THE SHORT-TAILED SIIRE\\ 

LESS CONSERVATIVE ASSUMPTIONS 
SITE 21 - BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*lfr)+(Cs*ls)+(Cw*Iw))*H) / BW 

Concentration Concentration 

Nickel. 
Selenium 

Silver 
Thallium 
Vanadium 
Zinc 

21 Terr Models.xls, IShrew 

2.8263 0 4.73l?+oo I .2lE+OO 9.035E+Ol 0.0 

0.3495 0 1 34E+OO 4.3 I E-02 3.727E-01 0.1 

0.28 0 I .OOE+OO 2.59E-02 NA NA 

0.3718 0 1 .ooE+oo 3.44E-02 8.445&02 0.4 

10 5289 0.002325 8 80E-02 1 07E-01 2.202E+oo 0.0 

522.93 I6 0 I .29E+Ol 6. I OE+02 3.614E+02 1 :s+ B>,, :_ * : ‘~ @,?>, ~~~~~~~, 

1212 1 /oo 



EQUATIONS USED TO CALCULATE EXPOSLIRE FOR THE SNORT-TAILED SHREW 

LESS CONSERVATIVE ASSUMPTIONS 
SITE 21- BATTERY AND DRUM DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTO\VN, YORKTOWN, VIRGINIA 

Detected Constituent 

1RGANICS 

Arithmatic Mean 
(Half Non-Detects) 

Constituent 
Concentration 
in Soil (mgikg) 

KS) 

Arithmatic Mean 

(Half Non-Detects) 

Constituent 
Concentration 

in Water (mg/L) 

(Cw) 

Soil-Worm 
BAF 

(mg/kg) 

,4’-DDD . 0.0136421 0 2.00E+OO 
,4’-DDE 0.0038247 0 I .06E+ol 
,4’-DDT 0.00491 I3 0 7.00E-01 
Sdrin 00026816 0 1 .OOE+OO 
Ipha-Chlordane 0.0020658 0 I oOE+OO 
lieldrin 0.005676 I 0 5,84E+OO 
ndrin 0.0063684 0 I .ooE+oo 
ndrin Ketone 0.00095 0 5 70E-0 I 
iamma-BHC (LindalIe) 0.002892 I 0 1 .OOE+OO 
iamma-Chlordane 0.001971 I 0 I .OOE+OO 
leptachlor 0.002892 I 0 I .OOE+OO 
leptachlor Epoxide 0.00034 0 I .OOE+OO 
lethoxychlor 0.0028 0 I .OOE+OO 

brganics 
.cenaphthylene 
enzo(a\anthracene 

0.1 I 0 I 5OE-02 

0.2 0 8.70E-01 

Dose 
(m&q/day) 

2.49E-03 
3.67E-03 
3 2lE-04 
2.48E-04 
I .9 I E-04 
3.0 I E-03 
5.89E-04 
5.09E-05 
2.67E-04 
I .82E-04 
2.67E-04 
3 l4E-05 NA NA 
2.59E-04 9.035E+OO 0.0 

3.87E-04 
I .6 I E-02 

I .49E-03 
4.30E-03 
5,86E-04 

I .39E-03 

2.62E-02 
3.63E-02 
5.26E-03 
3.33E-02 

9.85E-03 
4.70E-04 

8.55E-03 

9.25E-05 
2 77E-04 

ILOAEL 
(mg/kg/day) 

Hazard Quotient 
(= Dose/NOAEL) 

NA NA 
5.622E-01 0.0 
5 622E-0 I 0.0 

NA NA 
5.622E+OO 0.0 
1.468E+OO 0.0 

1.589E+OO 0.0 
I .589E+OO 0.0 
6,1llE+OO 0.0 
I .589E+OO 0.0 
I .589E+OO 0.0 

I .589E+OO 0.0 
l.llSE+02 0.0 

I .589Et02 I 0.0 

Notes: 
NA = Not Applicable 

21 Terr Models.xls, IShrew I212 I /oo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER MOUSE 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 21- BATTERY AND DRUM DISPOSAL ARE.4 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*B\~*l\~)+(Cs*Is))*H) / BW 
Dose = (((Cm*lm*Bb)+(Cs*Bv*lv)+(Cs*Is))*H) / BW 

Parameter Descriotion 

BAF Soil to plant bioaccumulation factor 
Deer Mouse 

CS (Chemical Specific) 

CS 

c\v 

IS 
IV 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Constituent concentration in soil 
Constituent concentration in water 
Rate of Incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kgldav) 
Water ingestion rate (I./day) 

cs 

cs 

I .038E-04 
2.07SE-03 
3 I 13E-03 

NA 
I .000E+00 
I .OOOE+OO 
2 533E-02 
5 188E-03 
7.112E-02 

Detected Constituent 
INORGANICS 
Aluminum 

Arsenic 
Barium 
Rwvlli~m 

Maximum 
Constituent 

Concentration 
in Soil 

(mg/kg) 

KS) 

6424.1053 
2.4882 
12.6684 
0.1495 

Constituent 
Concentration 

in Water 

(n-d-) 
(Cw) 

0.11325 
0 

0.0169 
0 

Soil - Plant 
BAF 

4.00E-03 
I I OE+OO 
IJOE-01 
I .OOE-02 

Soil-Worm 
BAF 

(mg/kg) 

2.00E-01 
5 23E-0 I 
3.60E-01 
I .OOE+OO 

--., .“--.- 

Cadmium 3.8774 0 3.25E+OO 4.07E+Ol 
Chromium 8.2763 0.002675 7.50503 3. I bE+OO 
Cobalt I .0782 0 2.00E-02 I .00E+00 
Copper 10.7045 0 6 2X-O I I .53E+OO 
Iron 6179.4737 0.204 I 4.00E-03 I .OOE-01 
I pali I6 4105 0 4.68E-01 I .52E+OO / / I 

I 134.5053 0.0491 2.50E-01 I .24E-0 I I 
I 0.5995 I 0 I 5,00E+OO 2.06E+Ol 

I .4l Et00 4 73E+OO 2.8263 0 
0.3495 0 3.01 E+OO I .34lZ+oo 

0.28 0 4.00E01 I .OOE+OO 
0.3718 0 4.00E-03 1 .ooE+oo 
IO.5289 0.002325 5.5OE-03 8.80E-02 

577 WI6 n I x21;.+00 I .29E+Ol 

Nickel 
Selenium 
Silver 
Thallium 

Vanadium 
7;nr 

1 87E+02 2.147E+OO 
3.9%01 1.40lE-01 ;:; ;~,~~~~~~~~.~ ,:g __ *i:*, 
8.ljE-01 l.l07E+ol 0.1 I 
1.91 E-02 I .357E+OO 
2.04E+O I I .983E+OO 
3.26E+OO 5.626E+O3 0.0 
I .39E-0 I NA NA 
2.6 I E+OO 3.127E+Ol 01 
1,14E+02 NA NA 
3.77E+OO 1.645E+Ol 0.2 
5,49E+OO 1809E+O2 0.0 
1.77E+OO 2.673E+OO 0.7 
I .98E+OO 8.223E+Ol 0.0 

2 I Terr Models.xls, IMouse I 212 1 /oo 
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APPENDIX L.4 
AQUATIC RECEPTOR MODELS, FRESHWATER STSTLONS 

SITES 4,21, AND 22 



<,,w~~~EQIIATIOIVS USED TO CALCULATE EXPOSURE FOR THE GREAT BLUE HERON 

:ONSERVATIVE ASSUMPTIONS 

AlTES 4,21, AND 22 - FRESHWATER STATIONS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VlRGlNlA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

Parameter Descriotion Great Blue Heron 

CS Constituent concentration in Sediment cs (Chemical Specific) 

CW Constituent concentration in drinking water cs 

BAF Sediment to fish bioaccumulatlon factor cs 

Is Rate of incidential ingestion of Sediment (kg/day) Y.O37E-03 

If Rate of tish inyestion (kg/day) 4.5 ISE-0 I 

HR Home range size (acres) NA 

SA Site area (acres) 1 .OOOE+OO 

H Ratio of home range area to site area (=I for screening) 1 .OOOE+OO 

EW Body weight (kg) 2204E+OO 

Ff Food ingestion rate (kg/day) 4SlSE-01 

Wl Water ingestion rate (L/day) l.l12E-01 

Maximum Maximum 

Constituent Constituent 

Concentratioil Concentration 

in Sedmlent in Water 

(mpikg) (mg/L) 

(CSl (Cwi 

Aluminum I 23900 

Antimow 12.9 

Arsenic 1.7 
,,,. Barium 22.7 

admium 0.76 

Niche1 

Vanadium 

Zinc 

ORGANICS 

Uenzo(a)pyrene 

Benzo(b)tluoranthetle 

Benzo(g.h,i)pervlene 

Bet~zo(k)fluoranthene 

Bis-(2-Etl~ylhesyl)phtl~alate 
Clil-yscne 

lndeno( I,2.3-cd)pyrene 

4.7 

I I.3 

26.8 

87 

170 

55 

52 

150 
90 

70 

Sediment - Fish 

BAF 

(mg/ky) 

0.147 I.OOE+OO 

0 I.OOE+00 

0 I .2GE-0 I 

0.0308 I .OOE+OO 

0 I .64E-0 I 

0.0037 3.8OE-02 

0 1 .OOE+OO 

0 1 .OOE-0 I 

0 336 I .OOE+OO 

0 7.00E-02 

0.0947 l.OOE+OO 

0 I 4.58E+oo 

0 I .ooE+oo 

0.0034 I.OOE+00 

0 I .47E-01 

I 
0 I .OOE+OO 
0 I .ooE+oo 

(mg/kg/day) 

5.00E+03 

2.70E+OO 

5.098-02 

4.75E+OO 

2.87E-02 

I .08E-0 I 

5.02E-01 

5.73E-01 

I .20E+O3 

1.83E-01 

6.22E+OO 

2.2GE-01 

9.83E-01 

2.36E+OO 

9.18E-01 

1.82E+Ol 

3.55E+ol 

l.l5E+Ol 

I .09E+O 1 

3.14E+Ol 

1.88E+O 1 
I .46E+O I 

cNOAEL 

(mg/kg/day) 
Hazard Quotient 

(= DoseiNOAEL) 

NA NA 

5.140E+00 0.0 

2.080E-cOl 0.2 

I .450E+OO 0.0 

1 .OOOE+OO 0.1 
NA NA 

4.700E+Ol 0.0 

NA NA 

3.850E+OO 0.0 

9.770E+02 0.0 

4.500E-01 0.5 

7.740E+O I 0.0 

1.140E+OI 0.2 

1.450E+Ol 0.1 

NA NA 

NA NA 

NA NA 
NA NA 

1. I OOE+OO +’ Sri 
NA NA 
NA NA 

Notes: 

NA = Not Applicable 

462 I L22 FW Aquatic Models.xls, cHeron 



,,m+QUATIONS LJSED TO CALCULATE EXPOSURE FOR THE MINK 

‘ONSERVATIVE ASSLIMPTIONS 

SITES I, 21, AND 22 - FRESHWATER STATIONS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*l~)+(Cs*Is)+(Cw*I\v))*li) / BW 

Mil,k 

es 

cs 

CS 

I .973E-02 
1.973&0 I 

NA 
I OOOE+OO 
I .000E+00 
S.SOOE-01 
I .973E-0 I 
I .009E-0 I 

Constituent concentration in Sediment 
Constituent conceutl-ation in drinking water 
Sediment to fish bioaccumulation factor 
Rate ofincidential ingestion ofSediment (kg/day) 
Rate of fish ingestion (kg/day) 
Home range size (acres) 
Site wea (acres) 
Ratio of hne range area to site area (=I for screening) 

RN ameter 

CS 

CW 

BAF 
Is 
If 

HK 
SA 
H 

BW Body weight (kg) 
FI Food ingestion rate (kg/day) 
WI Water ingestion rate (L/day) 

0.147 
0 
0 

0.0308 
0 

0.0037 

Hazard Quotient 
(= Dose/NOAEL~ Detected Constituent 

INORGANICS 
I 

23900 
12.9 
1.7 

22.7 

I .ooE+oo 

I .OOE+OO 
1.26E-01 
I .OOE+OO 
I .64E-0 I 

9.43E+03 9.327E-01 
5.09E+OO 6.041E-02 
1.38E-0 I 6.089E-02 
8.96E+OO 4,81OE+OO 

0.76 7.206-02 8.615E-01 
4 5lE-01 2.445E+03 
947E-01 NA 

9.1 3,80E-02 
I .OOE+OO 
I OOE-0 I 

2.4 0 
0 

0336 
23.3 
5720 

1.67E+OO 1.359E+Ol 
2.26Ec03 NA 
6.04E-01 7.145E+OO 
l.l7E+OI 7.860E+OI 
4.03E-01 l.16lE+00 
l.X5E+OO 3.573E+Ol 
4.46E+OO 1.74lE-01 
2,37E+OO 3.429lz+$)2 

I .ooE+oo 
7.OOE-02 
I .OOE+OO 

99 0 

29.7 
0.24 
4.7 
I I.3 
26.8 

87 

0.0947 
4.58EcOO 
I .oOE+OO 

I .OOE+OO 
I .47E-0 I 

0.0034 
” 

0 I .OOE+OO 
I .OOE+OO 
I .ooE+oo 
I .OOE+OO 
I OOE+OO 

0 NA 
0 I 

5.92E+O I 8.844E+OO 0 
0 I .OOE+OO 

I .OOE+OO 
3.55E+OI N.4 
2.76E+O I NA 0 N.4 

4&2 l&22 FW Aquatic Modebxls, cMink 12/20/00 



,_ .,*~EQUATIONS USED TO CALCULATE EXPOSURE FOR THE GREAT BLUE HERON 

.ESS CONSERVATIVE ASSUMPTIONS 

&lTES 421. AND 22 - FRESH\VATER STATIONS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*lf~)~(Cs*Is)+(Cw*lw))*Il) / BW 

Paralneter 

cs 

cw 

BAF 
Is 
If 

HR 
SA 
H 

BW 
Fl 
WI 

Descrintion 
Constituent concentration in Sediment 
Constituent concentmtion in drinking water 
Sediment to fish bioaccunwlation factor 
Rate of incidential ingestion of Sediment (kg/day) 
Rate of tisb ingestion (kg/day) 
Home range size (xl-es) 
Site area (acres) 
Ratio of home mge arca to site area (=c for screening) 
Body weight (kg) 
Food ingestim rate (kg/day) 
Water ingestion rate (L/day) 

Grsat t3lue Heron 
CS (chmicai Specific) 
cs 
cs 

7.858E-03 
3.929E-01 

1NA 

I .000E+00 
I .OOOE+OO 
2.229E+OO 
3.929E-01 
1.009E-01 

,. -‘-, 

4&21&22 FW Aquatic Modelsxls. Il-lero~~ 12/20/00 



p+QUATIONS USED TO CALCULATE EXPOSURE FOR THE MINK 

:SS CONSERVATIVE ASSUMPTIONS 

.rTES 4,21, AND 22 - FRESHWATER STATIONS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

Dose= (((Cs*B1*1fi-)i-(Cs*ls)i+Zw*lw))*H) /BW 

I’aramete, 

CS 

CW 

BAF 

Is 

If 

iHR 

SA 

H 

BW 

FI 

WI 

t 

Detected Constztuent 

INORGANICS 

Food ingestion rate (kg/day) 

Water ingestion rate (L/day) 

Arithmatic Mean 

(HalfNon-Detects) 

Constitue,lt 

Concentration 

in Sediment (n@kg) 

sbnlt I 95 

,ppc, 13.725 

ho,, 3642 5 

Mi& 

cs 

cs 

cs 

I 05 I E-02 

I OSIE-01 

NA 

I OOOE+OO 

I OOOE+OO 

7 5lOE-01 

IO5lE-01 

‘).648E-02 

(Chemical Specific) 

4%21&22 FW Aquatic Models xls, IMink I2/20100 



APPENDI:X L.5 
AQUATIC RECEPTOR MODELS, TIDAL FRESHWATER STATIONS 

SITES 4,21, AND 22 



EQUATIONS 
f”--* 

USED TO CALCULATE EXPOSURE FOR THE GREAT BLUE HERON 

:ONSERVATIVE ASSUMPTIONS 

.jITES 4,21, AND 22 - TIDAL FRESHWATER STATIONS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Brxttij+(Cs*Ls)+(Cw*Iw))*H) / BW 

Parameter 

CS 

CL\’ 

BAF 

Is 

If 

HR 

SA 

H 

BW 

FI 

WI 

Descriotion 

Constituent concentration in Sediment 

Constituent concentration in drinking water 

Sediment to worm bioaccumulation factor 

Rate of incidential ingestion of Sediment (kdday) 

Rate offish ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 

Ratio of home range area to site area (=I for screenit 

Body weight (kg) 

Food ingestion rate (kg/day) 

Water ingestion rate (L/day) 

?A 

Great Blue Heron 

CS (Chemical Specific) 
CS 

cs 

9.037E-03 

4.518E-01 
NA 

I .OOOE+OO 

I.OOOE+OO 

2.204E+OO 

4.518E-01 

i.l12E-01 

Concentration Concentration 

I’yrene I 180 I 0 I I .OOE+OO I 3.76E+O I NA I 
Trt~achloroethene 19 0 I .OOE+OO 3,97!z+oo I NA 

4&21&Z TFW Aquatic Modelsxls, cl-leron 12/20/00 



.-*,EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MINK 
:ONSER\‘ATIVE ASSUMPTIONS 

SITES 4.21, AND 22 -TIDAL FRESHWATER STATIONS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*B~*l~)-t(Cs*ls)+(Cw*lw))‘H) / BW 

CS 
CW 

BAF 
IS 
If 

I3R 
SA 

1-I 

BW 
FI 
WI 

Descriution 

Constituent concentration ill Sediment 
Constituent concentration in drinking water 
Sediment to worn bioaccumulation factor 

Rate of incidential ingestioll of Sediment (kg/day) 
Rate of fish ingestion (kg/day) 
Home range size (acres) 

Site area (acres) 

Ratio of11ome range area to site area (=I for screentag) 
Body weight (kg) 

Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

cs 
cs 
cs 

I .973E-02 

1.973&01 
NA 

I .OOOETOO 

I .OOOE+OO 
5 SOOE-0 1 
I .973E-01 

I .009E-0 1 

(Chilical Specific) 

Detected Constituent 
INORGANlCS 
Al~il1lill~Ili1 

Constituent 

Coaceatration 
in Sediment 

(&kg) 

0) 

26600 

26.1 

Constituent 

Concentration 

ill Water 
(Ill&!/L) 

(Cw) 

I .Gl 
0.0249 

Sedimm - Fish 
BAF 

~w@/kg) 

I .ooE+oo 
I .OOE+OO 

Dose 
(mg/kg/day) 

I .05E+04 
I n’il++n1 

cNOAEL 
(mg/kg/day) 

9.3278-01 

..- “” 

II01 45300 I .99 I .OOE+OO 1 7017+fkt ..i,l.“l I 
I NA I 

Lead 188 0.0013 7.00E-02 l.l5E+Ol I 7 145i?+00 
Mangawsc 447 0.242 I .OOE+OO I .7GE+02 7.86OE+OI 
Merccur\, 0.18 0 4.58E+OO 3 02E-0 I I I IhlF+nn 
Nickel - 

I _ I ” _ I 
35.3 0 I .ooE+oo I .39E+OI 3.573E+Ol 0.4 

S&llilllli 1.3 0 I .OOE+OO 5.1.X-01 I .7S6E-01 
Sil\W 7: n t n”F+“n I 7ns;oo NA ._.. _ I . I t ..““- “” I 8 __.“.. 
Tlmlliunl 0.78 0 I .ooE+oo 3.08E- 01 I G.679E-01 
Vanndiwn I I I 

I IX”W 
79.9 O.OOS I I .ooE+oo I 3 15E+OI I I 741F.nl ..-~. &qi$~ 

Zinc I 155 I 0 I 1.47E-01 I .64E+O I I .429E+O2 
ORGANICS I 
4.4’-DDD 62 0 2.61 ETOO 6.03E-i.00 NA NA 
4,4,-DDE 3 0 Z.O?E+OI 2.20E+o I NA NA 
alpha-Chlordaae 3.8 0 I .OOE+OO I .5OE+OO 2223E+OO 0.7 

Galnllla-Clllo~dane 3.2 0 1 .ooE+oo I .26E+oo 2.223E+OO 0.6 
Rellm(b~tl,,nranthelle 140 0 I nnF+nn 5 i?F+Ol NA NA _.__- _. . .‘ . 1.. . 

200 0 I .OOE+OO 7.89E+Ol 2.658E+02 0.3 
I60 0 I .ooE+oo 6.31E+OI NA 
180 0 I .ooE+oo 7.loE+ol NA 
I9 0 I .OOE+OO 7.SOEtOO NA =I 

NA 
NA 
NA 

4&2 l&22 TFW Aquatic Models.xls, cMink I x20/00 



,+~~,EQUATIOh’S USED TO CALCULATE EXPOSURE FOR THE GREAT BLUE HERON 

‘ONSERVATIVE ASSUMPTIONS 

.dTES 4.21, AND 22 -TIDAL FRESHWATER STATIONS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)--(Cs*Is)+(Cw’Iw))“H) / BW 

CS 

cw 

BAF 

Is 

If 

HR 

SA 

1-l 

BW 

FI 

Wl 

Descriotion 

Constituent concentration in Sediment 

Constituent concentration in drinking waler 

Sediment to worm bioaccumulation factor 

Rate ofincidential ingestion of Sediment (kg/day) 

Rate of fish ingestion (kg/day) 

Home range size (acres) 

Site area (acres) 

Ratio of home range area to site area (=I for screenin$ 

Body weight (ks) 

Food ingestion rate (kg/day) 

Water ingestion rate (L/day) 

<it-eat Blue Heron 

cs (Chemical Specitic) 
CS 

cs 

‘).037E-03 

4.518E-01 
NA 

I 000E+00 

1.000E+00 

2.2048+00 

4.518E-01 

1.112E-01 

4&2 I &22 TFW Aquatic Modelsxls, IHeron 12/20/00 



,m&QUATlONS USED TO CALCULATE EXPOSURE FOR THE MINK 
‘SS CONSERVATIVE ASSUMPTIONS 

,iTES 4,21, AND 22 -TIDAL FRESHWATER STATIONS 

iX.AVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*B~‘*Ifr)+(Cs*ls)+(Cw*Iw))*H) / BW 

Parameter Descrintion 
cs Constituent coucentration in Sediment 
CW Constituent concentration in drinking water 

BAF Sedhent to worm bioaccumulation factor 

Is Rate of incidential ingestion of Sediment (kg/day) 
If Rate of fish ingestion (kg/day) 

IHR Home range size (acres) 
SA Site area (acres) 
H Ratio of home range area to site area (=I fox- scwxmg) 

BW Body weight (kg) 
FI Food ingestion rate (kg/day) 
WI Water ingestion rate (L/day) 

Mink 

CS 

cs 
cs 

I.OjlE-02 

l.OSlE-01 
NA 

I .OOOE+OO 
I .000ET00 

7SlOE-01 

l.OSlE-01 
9.648E-02 

(Clwnical Specific) 

Sediment - Fish 

Notes: 
NA=No 

*c “*. 

Hazard Quotient 

l= Dose/LOAEL) 

0.6 

0.3 - 
0.0 - 
0.0 - 
0.0 

NA 
0.0 

NA - 
0.0 - 
0.2 - 
0.0 
0.0 
0.3 

NA - 
NA 

0.1 - 
0.1 - 
NA - 
0.1 
NA - 
NA - 
NA - 

I2/20/00 



APPENDIX L.6 
TERRESTRIAL RECEPTOR MODELS. SITE 22 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 

CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

Parameter 
cs 
cw 
BAF 

IS 
Im 

HR 
SA 
H 

BW 
FI 

WI 

escrmtlan 
Constituent concentration in soil 
Constituent concentration in drinking \vater 
Soil to vole bioaccumulation factor 
Rate of incidential ingestion ofsoil (kg/day) 
Rate of small mammal ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screenmg) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

r 

Detected Constituent 

INORGANICS 
Aluminum 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mg/kg) (mg/L) 

KS) (W 

18700 0.147 

Soil-Vole 
BAF 

OwYk) 

1 .OOE+OO 

Dose 
(mg/kg/day) 

2.71E+O3 

cNOAEL 
(mg/kg/day) 

I .097E+O2 

Hazard Quotient 
(= Dose/NOAEL) 

Antimony 1.6 0 1 .ooE+oo 2.32E-01 NA NA 

Arsenic 14.6 0 1.60E-02 7.46E-02 2.46OE+OO 00 

Barium 41.2 0.0308 2.53E-01 1,60E+OO 2.080E+Ol 0.1 
lBen!hium I 0.52 I I 0 I ~~~ I 4.lOE-01 I I 3.17E-02 NA NA 

Cadmium I 4.8 I 0 I 4.48E-01 I 3.19E-01 1.45OE+OO 02 

Chromium 

I 31900 I 0.336 7 I 
(Lead I 1910 I 0 I 1.87E-01 I 5.61E+Ol I - 

22 Terr Models.xls, cHawk 12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR TIIE RED-TAILED HAWK 

CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 

NAVAL WE.4PONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

ORGANICS 
4,4’-DDE 
4.4’-DDT 
alpha-Chlordane 

IBenzo(k)fluoranthene 
Bis-(2-Ethylhexyl)phthalate B , . 
Fluoranthene 

Indeno( I ,2,3-cd)pyrene 
Phenanthrene 
Pvrene 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mg/kg) (w/L) 
(Cs) (CW 

Soil-Vole 
BAF 

(w&g) 

Dose 

(mg/kg/day) 
cNOAEL 

bgkfday) 

Hazard Quotient 
(= Dose/NOAEL) 

0.0025 I 0 

Notes: 

NA = Not Applicable 

22 Terr Models.xls, cHawk 12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE ,4MERICAN ROBIN 

CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*Is))*H) / BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*Iv)+(Cs*Is))*H) / BW 

Parameter Descriotion 
BAF Plant bioaccumulation factor 
cs Constituent concentration in soil 
CW Constituent concentration in water 
Is Rate of lncidential ingestion of soil (kg/day) 
Iv Rate of vegetation ingestion (kg/day) 
Ii Rate of invertebrate ingestion (kg/day) 

HR Home Range Size (acres) 
SA Site Area (acres) 
H Ratio of home range area to site area (=I for screening) 

BW Body weight (kg) 
FI Food Ingestion Rate (kg/day) 
WI Water ingestion rate (L/day) 

American Robin 
CS (Chemical Specific) 
cs 
cs 

0.0019 
0.00739 
0.0 1309 

NA 
1 .OOOE+OO 
I .OOOE+OO 
6.35OE-02 
0.02068 

I .287E-02 

Concentration 

Hazard Quotient 

22 Terr Models.xls, cRobin 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 

CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

Constituent 
Concentration 

in Soil 

(w/kg) 
KS) 

Constituent 
Concentration 

in Water 

(WJJ 
0~) 

Soil-Plant 

W-9 

Soil-Worm 
BAF 

(mg/kg) 
Dose 

(mg/kg/day) 
cNOAEL 

WYWW 

Hazard Quotient 

ORGANICS 
(= DoseA’OAEL) 

4,4$-DDE 0.0025 0 4.80E-03 I .ObE+Oi 5.54E-03 8.800E-01 0.0 
4,4’-DDT 0.0041 0 6.50E-03 7.00E-01 7.17E-04 S.SOOE-01 0.0 

alpha-Chlordane 0.004 1 0 8 90E-03 3.00E+OO 2.66E-03 2.140E+OO 0.0 
beta-BHC 0.0044 0 2.43E-01 I .OOE+OO l.l7E-03 NA NA 
Dieldrin 0.0028 0 3.05E-02 8.00E+oo 4.71E-03 NA NA 
Gamma-Chlordane 0.0044 0 8 60E-03 3.00E+OO 2.56E-03 2.14OE+OO 0.0 
Heptachlor Epoxide 0.015 0 4.99E-02 I .OOE+O I 3.15E-02 NA NA 
2-Methylnaphthalene 0.05 0 2 161%01 2.00E-01 4.85E-03 I .OOOE+O 1 0.0 
Benzo(a)anthracene 01 0 I .97E-02 2.70E-01 8.798-03 I .OOOE+Ol 0.0 
Benzo(a)pyrene 0.1 I 0 I. 14E-02 3.40E-0 I I. I2E-02 I .OOOE+Ol 0.0 
Benzo(b)fluoranthene 0.39 0 I .OI E-02 2.10E-01 2.90E-02 l.OOOE+Ol 0.0 
Benzo(g,h,i)perylene 0.14 0 5.20E-03 I .5OE-01 8.60E-03 I .OOOE+Ol 0.0 
Benzo(k)fluoranthene 0.13 0 I .O I E-02 2. I OE-01 9.67E-03 1 .OOOE+O I 0.0 
Bis-(2-Ethylhexyl)phthalate 0. I 0.04 2.3OE-03 I .ooE+oo 3.17E-02 I. I OOE+OO 0.0 
Chrysene 0.2 0 I .97E-02 4.40E-01 2.46E-02 I .OOOE+O I 0.0 

Di-n-butylphthalate 0.048 0 8.38E-02 I.OOE+OO I. I8E-02 l.lOOE-01 0.1 
Fluoranthene 0.2 0 4.25E-02 3.70E-01 2.238-02 1 .OOOE+OI 0.0 

Indeno(l,2,3-cd)pyrene 0.16 0 5.60E-03 4. I OE-0 I I .84E-02 I .OOOE+O I 0.0 
Phenanthrene 0.06 0 9.08E-02 2.80E-01 5.9lE-03 I .OOOE+O I 0.0 

Pyrene 0.24 0 4 3lE-02 3.90E-01 2.77E-02 I .OOOE+O I 0.0 

22 Terr Models.xls, cRobin I212 1 /oo 



1 
1 EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 

$ 

CONSERVATIVE ASSUiMPTIONS 
SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*Iw))*H) / BW 

parametec 
cs 
CW 

BAF 
Is 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

escrmtlon 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Short-Tailed Shrew 
CS (Chemical Specific) 
CS 

cs 
7.289E-05 
3.037503 

NA 
1 OOOE+OO 
I .OOOE+OO 
1.2jOE-02 
3.037E-03 
7.036E-02 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 

Detected Constituent 

INORGANICS 

in Soil 

hdk) 
0) 

in Water 
(mg/L) 
(Cw) 

Soil-Worm 
BAF 

(mg/kg) 
Dose 

(mg/kg/day) 
cNOAEL 

(mg/kg/day) 
Hazard Quotient 

(= Dose/NOAEL) 

IBarium I 41.2 I 0.0308 I 3.60E-0 I I 4.02E+OO 

22 Terr Models.xls, cShrcw 12/21/00 



EQUATIONS USED TO CALCUL.4TE EXPOSURE FOR TIIE SHORT-TAILED SHRE\\’ 
CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING P4D 
NAVAL \\‘E.APONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 

ORGANICS 

Masimum Maximum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

~wdW (w/L) 

0) (Cw) 

Soil-Worm 

BAF 

(mg/kg) 

Dose 
(mg/kg/day) 

cNOAEL 
(mg/kg/day) 

llazard Quotient 
(= Dose/NOAEL) 

0.0025 0 l.O6E+Oi 6.45503 I .840E+OO 00 
0.0041 0 7.00E-0 I 7.21E04 I .840E+OO 0.0 
0.0041 0 3.00E+oo ;.OlE-03 5.725EtOO 0.0 
0 0044 0 I .ooE+oo I .09E-03 NA NA 
0.0028 0 8.00E+oo 5.46E-03 NA NA 
0.0044 0 3.00E+OO 3.23E-03 5.725E+OO 0.0 

0.015 0 I .OOE+O I 3.65E-02 NA NA 
0.05 0 2.00E-01 2 72E-03 I 6 I SE+00 0.0 
0.1 0 2.70E-01 7.14E-03 I 618E+oo 0.0 

0.1 I 0 3.40E-01 9.73E-03 I .245E+OO 00 
0.39 0 2.lOE-01 2.22E-02 I .61 SE+00 0.c 
0.14 0 I .5OE-01 5.92E-03 I .618E+OO 0.0 
0.13 0 2.lOE-01 7.39E-03 I .6 I EE+OO 0.0 
0.1 0.04 I .OOE+OO 2.50E-01 2.278E+Ol 0.0 
0.2 0 4.40E-0 I 2.25E-02 I .6 l8E+OO 0.0 

0.048 0 I .OOE+OO l.l9E-02 6.846E+02 0.0 
0.2 0 3.70E-01 1.91E-02 1.6 1 SE+00 0.0 

0 16 0 4.10E-01 1.69E-02 I .6 I SE+00 0.0 
0.06 0 2.80E-01 4.43E-03 1.618E+OO 0.0 
0.24 0 3.90E-01 2.41E-02 1.618E+OO 0.0 

r--l 

4,4-DDE 

4,4’-DDT 
alpha-Chlordane 
beta-BHC 
Dieldrin 
Gamma-Chlordane 

Heptachlor Eposide 
2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis-(2-Ethylhesyl)phthaiate 
Chrysene 
Di-n-butylphthalate 
Fluoranthene 
Indeno(l,2,3xd)pyrene 

Phenanthrcne 
Pyrene 

22 Terr Models.sls, cShrew I 212 I /oo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR TIIE RED FOS 
CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 
NAV.4L WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*ls)+(C\v*I\v))XH) / BW 

Parameter 

cs 
cw 

BAF 
Is 

Im 
HR 
SA 
II 

BW 
Fl 
WI 

Descriotion 
Constituent concentration 111 soil 
Constituent concentration in drinking water 

Soil to vole bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of small mammal ingestion (kg/day) 

Home range size (acres) 
Site area (acres) 
Ratio of home range area to site arca (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Red Fos 
CS 
cs 
CS 

I 360E-02 

4.858E-01 
2 370E+02 

I .OOOE+OO 
I .000E+00 
2 95OE+OO 
4.858E-01 

I. I SOE-01 

(Chemical Specific) 

Concentration 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 
CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum Maslmum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

(w/kg) (mg/l.) 

Soil-Vole 
BAF Dose cNOAEL Hazard Quotient 

Detected Constituent 

ORGANICS 

(mg/kg/day) I (mg/kg/day) 1 (= Dose/NOAEL) 

I 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE hlWDO\\: I’OLE 
CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 

NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*BAF*Iv)+(Cs*Is)+(Cw*tw))*H) / BW 

Parameter 

cs 
cw 

BAF 
IS 

IV 
HR 
SA 
I-1 

BW 
Fl 
WI 

Descriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to plant bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 

Rate of vegetation ingestion (kg/day) 
Home range siLe (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/da!,) 
Water ingcsllon rate (I./day) 

Meado\{’ Vole 

cs 
cs 
cs 

3 773E-04 
I .572E-02 
4.900E-04 
I .OOOE+OO 

I .OOOE+OO 
I .700E-02 
I .572E-02 
I 1001:-02 

(Chemical Specific) 

Detected Constituent 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mg/kg) (mg/L) 

(Cs) (Cw) 

Soil-Plant 
BAF 

(mg/kg) 
Dose 

(mg/kg/day) 
cNOAEL 

(mg/kg/day) 

Hazard Quotient 

(= DoseMOAEL) 

. ̂ -f---i 
Nickel 
Selenium 

Silver 
Vanadium 
7;nr 

I I.8 0 I4lE+OO 2.09E-01 8.520E+Ol 0.0 
I .4 0 3 OIE+OO 2.608-02 4.260E-0 I 0. I 

II.8 0 4.00E-0 I 2.03E-01 NA NA 

52.9 0.0034 5 5OE-03 8.99E-01 4.l53E-01 
““I<*,, :$, +w* ‘*‘ “g& w .:;_ ggggg$& &&&rv I‘~&& 

Ihn 0 I .82E+OO 2.87E+OO 3.408E+02 0.0 
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EQLli\TIONS USED TO CALCULATE EXPOSURE FOR THE RlEADO\\’ \‘OLE 

CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 

NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Concentration Concentration 
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EQU.4TIONS USED TO C.\LCUL,4TE ESPOSLIRE FOR THE DEER MOISE 
CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORI<TOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*ls))*H) / BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*IV)+(Cs*Is))*H) / BW 

Parameter 
BAF 
cs 
cw 
IS 

Iv 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Descriotioll 
Soil to plant bioaccumulatiotl factor 
Constituent concentration in soil 
Constituent concentration in water 
Rate of Incidcntial ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
IHome Range Six (acres) 
Sate Area (acres) 
Ratio of home range area to site area (=I for screcoing) 
Body weight (kg) 
Food Ingestion Rate (kg/da!) 
Water mgesr~on late (L/da)) 

Deer Mouse 
cs 
cs 
cs 

2.007504 
4.014E-03 
6 02 I E-03 

NA 
I .000E+00 
I .000E+00 
I .960E-02 
I .004E-02 
7.022E-02 

(Chemical Specific) 

Detected Constituent 

Maximum 
Constituent 

Concentration 
in Soil 

(me/kg) 

0) 

Constituent 
Concentration 

in Water 

(WL) 
(C\V) 

SolI - Plaot 
BAF 

Soil-Worm 
BAF 

(mgikg) 
Dose cNOAEL 

(mg/kg/day) (mg/kg/dav) 
Hazard Quotient 

(= DoseMOAEL) 
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EQU.4TIONS USED TO CALCULATE EXPOSIJRE FOR THE DEER MOUSE 
CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum 
Constituent 

Concentration 
in Soil 

(wk) 

Constituent 
Concentration 

in Water 
(1mg/L) Soil - Plant 

I 

I Dose I cNOAEL I Nazard Quotient I 

Detected Constituent 
ORGANICS 

KS) (Cw) BAF (mg/kg) (mg/kg/day) (mglkglday) (= DoselNOAEL) 

4,4-DDE 
4,4’-DDT 
alpha-Chlordane 
beta-BHC 

Dieldrin 
fhmma.rhlnrrlan~ UY.,..~II \_.l.“.--..- 
Heptachlor Epoxidc 
2-Methplnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Rpn7n(h\fl,lnra,lthptle 
--..- “\” ,..-.” .-.....- --- I 
Benzo(e.h.i)oervlene I 0.14 0 5 20E-03 I .5OE-01 8 

0.0025 0 4.SOE-03 I .06EtOi 8.17E-03 I .645E+OO 0.0 
0.004 I 0 6 5OE-03 7.00E-01 9.29E-04 I .645E+OO 0.0 
0.004 I 0 8.90E-03 3.00E+oo 3.83E-03 j.I17E+OO 0.0 
0.0044 0 2 43E-01 1 .OOE+OO 1.62&03 NA NA 
0.0028 0 3.05E-02 8.00E+oo 6.93E-03 NA NA 

I 0 0044 I 0 I 8.60E-03 3.00EtOO 4. I I E-03 5,117E+00 0.0 
0.015 0 4.99E-02 I .ooE+ol 4.64E-02 NA NA 
0.05 0 2 IbE- 2.00E-01 5 79E-03 I .446E+OO 0.0 
0.1 0 I .97E-02 2.70E-01 9 72E-03 I .446E+OO 0.0 

0.1 I 0 l.i4E-02 3.40E-01 I 29E-02 I.1 12E+OO 00 
0.39 0 l.OlE-02 2.lOE-01 3.00E-02 I .446E+OO 0.0 

.03E-03 I I AAhP+,-M, I nn I L...VI.“” -~\-, , ,, , I “.” 
Benzo(k)tluoranthene 0.13 0 I .Ol E-02 2.10E-01 9.99E-03 I .446E+OO 0.0 
Bis-(2-Ethylhesyl)phthalate 0.1 0.04 2.3OE-03 1 .OOE+OO I .75E-01 2.035E+Ol 0.0 
Chrysene 0.2 0 I .97E-02 4.40E-01 2.99E-02 I .446E+OO 0.0 
Di-n-butylphthalatc 0.04s 0 8.38E-02 I .OOE+OO I .6 I E-02 6. I I8E+02 0.0 
Fluoranthene 0.2 0 4.25E-02 3.70E-0 I 2.65E-02 I .446E+OO 0.0 
Indeno( I ,2,3-cd)pyrene 0.16 0 5.60E-03 4. I OE-0 I 2.20E-02 I .446E+OO 0.0 
Phenanthrene 0.06 0 9.08E-02 2.80E-01 6.89E-03 I .446E+OO 0.0 
Pyrene 0.24 0 4.3 I E-02 3.9OE-01 3.338-02 I .446E+OO 0.0 
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EQLJATIONS USED TO CALCULATE EXPOSURE FOR THE AMERIC4N WOODCOCK 
LESS CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURR’ING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINI.-\ 

Dose = (((Cs*BAF*Ifr)+(Cs*Is)+(Cw*lw))*M) / BW 

Parameter 
CS 
cw 
BAF 

Is 
Ii 

HR 
SA 
H 

BW 
Fl 
WI 

Constituent concentration in soil 
Constituent concentration in drinking water 

Soil to worm bioaccumulatlon factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

&erican Woodcock 
cs (Chemical Specific) 

cs 

cs 
I .3 I7E-02 

I .266E-0 I 
NA 

I .OOOE+OO 
I OOOE+OO 
1.644E-01 
I .266E-01 
I .760E-02 

Arithmatic Mean Arlthmatlc Mean 

(Half Non-Detects) (IHalf Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mg/kg) 111 Water (mg/L) 
Soil-Worm 

BAF Dose ILOAEL Hazard Quotient 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR ‘I-NE AMERICAN WOODCOCK 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
DRGANICS 

Maximum Maximum 

Constituent Constituent 

Concentration Concentration 

in Soil in Water 

(mg/kg) (mg/L) 

0) (Cw) 

Soil-Worm 
BA1- 

(mgkg) 

Dose 
(mglkglday) 

ILOAEL 
(mg/kg/day) 

Hazard Quotient 
(= Dose/LOAEL) 

+,Lt -““I; 

4,4’-DDT 
alpha-Chlordane 

beta-BHC 
Dieldrin 
Gamma-Chlordane 

Heptachlor Epoxide 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peryiene 

Benzo(k)tluoranthene 
Bis-(2-Ethylhexyl)phthalate 
Chrysene 
Di-n-butylphthalate 
Fluoranthene 
Iudeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

“.““LI--& II._ I. -.- 8 800E+OO 0.0 
0.0018744 0 7.00E-01 I 16E-03 8.800E+oo 0.0 
0.001273 I 0 3.00E+oo 3,04E-03 l.O70E+OI 0.0 

00012615 0 I .OOE+OO I .07E-03 NA NA 
0.002225 0 8 ooE+oo I .39E-02 NA NA 
0.0012904 0 3.00E+oo 3 08E-03 I 070E+Ol 0.0 

0.0023077 0 I .OOE+Ol I .80E-02 NA NA 
0.05 0 2.00E-0 I I. 17E-02 I .OOOE+OZ 0.0 
01 0 2.70E-01 2.88B02 1 .OOOE+02 0.0 
0.11 0 3.40E-0 I 3.76E-02 I .OOOE+02 00 

0.200423 I 0 2 IOE-01 4.85E-02 I .OOOE+02 0.0 
0.14 0 I 5OE-01 2.74E-02 I .oooE+02 0.0 
0.13 0 2.lOE-01 3.14E-02 I .OOOE+02 0.0 
01 0.0205 I .OOE+OO 8.72E-02 l.l00E+0l 0.0 
0.2 0 4.40E-01 8.3812-02 I oooE+02 0.0 

0.048 0 1 .OOE+OO 4.08502 I. 1 OOE+OO 0.0 
0.1887308 0 3.7OE-01 6.898-02 I .OOOE+02 0.0 

0.16 0 4.lOE-01 6.33E-02 I .OOOE+O2 0.0 
0.06 0 2.80E-0 I I .77E-02 I OOOE+02 0.0 

0.1795 0 3.9OE-01 6.83E-02 I .OOOE+02 0.0 
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EQIJATIONS USED TO CALCULATE EXPOSURE FOR TllE BOBWHITE QUAIL 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINJA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

Farameter 
CS 
cw 

BAF 
Is 
Iv 

HR 
SA 
11 

BW 
FI 
WI 

Descriotioq 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to plant bioaccumulation factot- 
Rate of incidential ingestion of soil (kg/day) 

Rate of vegetation ingestion (kg/day) 

Home range size (acres) 
Site area (acres) 
Ratio of home range arca to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day ) 

Bobwhite Ouail 

cs 
cs 

cs 
1.378E-03 

I 378E-02 
2.470EtOl 
I .000E+00 
I .000E+00 
1.767L01 
I .378E-02 
2.2978-02 

(Chemical Specific) 

(Half Non-Detects) 

Concentration Concentration 
Hazard Quotient 

lercury 

ickel 

elenium 
ilver 
anadium 

inc 

22 Terr Model%&, IQuail 

0.0275 0 5 OOE+OO I .09E-02 9.000E-01 0.0 
5.3596 0 1.4lE+OO 6.32E-01 I .070E+02 0.0 
0.3267 0 3.0lE+oo 7.93E-02 I OOOE+OO 0.1 
0.7535 0 4.00E01 2.94E-02 NA NA 

29.973 I 0.002325 5 50%03 2.478-01 I, I40E+02 0.0 
46.9577 0 I .82E+OO 7 03E+oo l3lOE+O2 0.1 
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EQUATIONS USED TO CALCULATE EXPOSIJRE FOR THE BOB\VHITE QUAII. 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Arithmatic Mean 

(Half Non-Detects) 
Constituent 

Concentration 
in Soil (mg/kg) 

0) Detected Constituent 

ORGANICS 
0.0021442 4,4’-DDE 

4.4’-DDT n cm18744 _ I I . I 

I 0.0012731 
0.0012615 

alpha-Chlordane 

beta-BHC 
Dieldrin 

I 

8 
I 0.002225 

Gamma-Chlordane I 0 00 12904 

Heptachlor Eposide 0.0023077 

2-Meth vlnaohthalene I 0.05 

Benzo(a)anthracene 0.1 

Benzo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis-(2-Ethylhesyl)phthalate 

0.1 I 
0.200423 I 

0.14 
0.13 

0.1 

IChrysene 

Pyrene 0.1795 

Arithmatic Mean 

(Half Non-Detects) 

Concentration Soil-Plant 
BAF 

(wW 

Dose cNOAEL Hazard Quotient 

(mg/kg/day) (= DoseMOAEL) 1 

0 838E-02 6.88E-04 I .lOOE+OO 0.0 
0 4.2SE-02 2. I OE-03 I .OOOE+02 0.0 
0 5.60E-03 1.32E-03 I .OOOE+02 0.0 
0 9.08E-02 8 93E-04 I .OOOE+02 0.0 
0 4.3 I E-02 2 OOE-03 I .OOOE+02 0.0 

Notes, 
NA = Not Applicable 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARSH \VREN 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*ls)+(C\V*Iw))*H) / BW 

Marsh Wren 

CS 
CS 
CS 

2.818E-04 
2 8 I SE-03 

NA 
I OOOE+OO 
I .OOOE+OO 
I .OOOE-02 
2.818E-03 
2 697E-03 

(Chemical Specific) CS 
cw 

BAF 
IS 
Ii 

HR 
SA 
H 

BW 
Fl 
WI 

Descriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 

Rate of invertebrate ingestion (kg/da),) 
Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I [or screening) 

Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rare (L/da!) 

(HalfNon-Detects) (I la t Non-Detects) 

---.a------ 
Mercury 

Nickel 

Selenium 
Silver 

Vanadium 
Zinc 

0.0275 0 2 06E+01 1.61E-01 9.000E-01 0.2 

5.3596 0 4 73 E+OO 7.29E+OO I .070E+02 0.1 

0.3267 0 I .34E+OO 1.33E-01 I .000E+00 0.1 

0.7535 0 I .OOE+OO 2.34E-01 NA NA 

29.973 I 0.002325 8 SOE-02 I .59E+OO I. 140E+02 0.0 

46.9577 0 I 29E+Ol I .72E+02 1.3lOE+02 
f,yj”‘w -;““ ;~. ______ ;~,“,<,&&p* ~:2~%‘ _^a, _, A_* ,,: 29. 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MARS11 \\‘REN 

LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTO\VN, VIKGINIA 

14 4’-DT)F 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) @HalfNon-Detects) 

Constituet1t Constituent 

Concentration Concentration 

in Soil (me/kg) in Water (IngiL) 

0) (Cw) 

0.002 1442 

Soil-Worm 
RAF 

(mg/kg) 

0 I .ObE+O I 

Dose 
(mgikglday) 

6.46E-03 

ILOAEL 
(mg/kg/day) 

8 SOOE+OO 

Hazard Quotient 
(= Dose/LOAEL) 

.>. --- I 

4,4’-DDT I n nnl x744 I 0 I 7 OOE-0 I I 4.23E-04 I 8.SOOE+00 0.0 1 

alpha-Chlordaoe 
beta-BHC 
Dieldrin 
Gamma-Chlordane 

I “,““._. I I I 
nnnlmi I 0 I 3.00E+OO I. I I E-03 I 1 070E+OI 0.0 1 I _-.-.-. 
0.0012615 0 I .ooE+oo 3 91E-04 NA NA 

0.002225 0 8.00E+oo j.OSE-03 NA NA 
n on17904 0 3.00E+oo I. 13E-03 I .070E+OI 0.0 

Heptachlor Eposide 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 

I -.-_.- _ - I I I 

0 0023077 0 I .OOE+O I 6 57E-03 NA NA I 
0.05 0 2.00E-01 4.23E-03 I .oooE+02 
0.1 0 2.70E-01 I 04E-02 I .OOOE+02 00 

0.1 I 0 3.40E-01 I .36E-02 I .oooE+02 0.0 
- _^ __ 

ranthene I 0.200423 I I 0 I 2.lOE-01 I I .75E-02 I I .OOOl 

“.” .I 

.zluoranthene 0.1887308 0 3.70E-01 2.50B02 I .OOOE+02 0.0 
Indeno( I ,2,3-cd)pyrene 0.16 0 4. I OE-0 I 2 3OE-02 I .OOOE+02 0.0 
Phenanthrene 0.06 0 2.80E-01 6.42E-03 I .OOOE+02 0.0 
Pyrene 0.3795 0 3.90E-01 2.48E-02 I .OOOE+02 0.0 
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EQUATIONS USED TO CALCUL.L\TE EXPOSURE FOR TIIE RED-TAILED HAWK 

LESS CONSERVATIVE ASSUMPTIONS 

SITE 22 - BURNNG PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*lfr)+(Cs*Is)+(Cw*lw))*H) / BW 

parameter Descriotion 

CS Constituent concentration in soil 

c\\; Constituent concentration in drinking water 

BAF Soil to vole bioaccumulation facto1 

Is Rate of incldential ingestion of soil (kg/day) 

Ill1 Rate of small Imammal ingestion (kg/day) 

HR Home range size (acres) 

SA Site alea (acres) 

II Ratio of home range area to site area (=I for screening) 

BW Body weight (kg) 

FI Food ingestion rate (kg/day) 

WI Water ingestion rate (L/day) 

Red-Tailed Hawk 

CS (Chemical Specific) 

cs 
CS 

2.222E-03 
I IlIE- 

NA 
I 000E+00 
I .OOOE+00 
I 126E+OO 
I.1 I IE-01 
6 388E-02 

Arhmatic Mean 
(Half Non-Detects) 

Constituent 
Concentration 
in Soil (mgkg) 

Arithmatic Mean 
(Half Non-Detects) 

Constituent 
Concentration 

in Water (mg/L) 
Soil-Vole 

BAF Dose ILOAEL Hazard Quotient 

Detected Constituent 

INORGANICS 
0) (Cw) (mg/kg) I (mglkglday) (mglkglday) 1 (= DoseiLOAEL) 

I I 
I .09E+03 I 1.097I5+03 I 1.0 Aluminum 10783 8462 0. I 1325 I .OOE+OO 

Antimony I .0775 0 I .OOE+OO I I I fl8F.fll ..““I -. I 1 NA . I I NA 
Arsenic 6.2477 0 I hOFJl7 ._“- “_ 2.22E-02 7.38OE+OO 0.0 
Barium 25. I654 0.0 I69 7 i:l?-01 1 

I 
6 79E-0 I I 

t 
4.170Iz+o 1 I 

I 
0.0 

Beryllium 0.164 0 4.lOE-01 6.96E-03 I NA NA I 
I n4xx 0 4.48E-01 I 4.84E-02 2.000E+O I 00 - 

22 Terr Models.sls, IHawk I212 1100 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED-TAILED HAWK 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL \VEAPONS STATION YORKTOWN, YORKTOWN, VIRGINI;\ 

Detected Constituent 

ORGANICS 
4,4-DDE 
n n~.nnr 

KS) 

0.002 1442 
nnn1x744 

(C4 

0 
0 

(w&J 

l.OOE+OO 
l.OOE+OO 

(mg/kg/day) 

2.16E-04 

l.S9E-04 

(mg/kg/day) 

S.SOOE+OO 
R RmF+nn 

beta-BHC 
Dieldrin 
Gamma-Chlordane 

Hmtachlnr Fnoxide .--r.- _...-. -,_ . ..-. 
2-Methylnaphthalene 
Rm7nl~hntlrracPnr Y"'~"\Y,X',.."-~~.." 
Benzo(a)pyrene 
Benzq(b)tluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis-(2-Ethylhesyl)phthalate 
Chtysene 
Di-n-butylphthaiate 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
Pyrene 

-.-““- I” 
I 

_ _ _ - 
I I 

0.0012731 0 I 1.00E+00 1.28E-04 I I n7nF+ni I 

I 0.0012615 0 l.OOE+OO 1.27E-04 

(= DoseiLOAEL) 

0.0 
nn 

NA NA 

0.002225 0 l.OOE+OO 2.24E-04 I NA NA 
0.0012904 0 l.OOE+OO 1.30E-04 l070E+OI 0.0 
0.0023077 0 l.OOE+OO 2.32E-04 I NA NA 

0.05 0 i.OOE+OO 5.03E-03 i.OOOE+02 00 
0 I .00!3+00 I OlE-02 l.OOOE+02 0.0 01 

0.1 I 0 l.OOE+OO LllE-02 LOOOE+02 0.0 
0.2004231 0 I .ooE+oo 2.028-02 l.O00E+02 0.0 

0.14 0 I.OOE+OO 1.4lE-02 LOOOE+02 0.0 
0. I3 0 I.OOE+OO 1.3lE-02 l.O00E+02 0.0 
0.1 0 0205 i.OOE+OO l.l2E-02 l.l00E+0l 0.0 
02 0 I ooE+oo 2.0lE-02 l.OOOE+02 0.0 

0.048 0 IOOE+OO 4.83E3-03 1 lOOE+OO 0.0 
0.1887308 0 I .ooE+oo 1.90E-02 l,OOOE+O2 0.0 

0.16 0 I.OOE+OO I.blE-02 LOOOE+02 0.0 
0.06 ! 0 ! I.OOE+OO 6.04E-03 l,OOOE+02 0.0 

0.1795 0 1.00E+00 I 8lE-02 l.OOOE+02 0.0 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE AMERICAN ROBIN 
LESS COh’SERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*Is))*H) / BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*Iv)+(Cs*Is))*H) / BW 

Parameter 
BAF 
cs 
CW 
1s 
Iv 
Ii 

HR 
SA 
H 

BW 
FI 
WI 

Descriution 
Soil to plant bioaccumulation factor 
Constituent concentration in soil 
Constituent concentration in water 
Rate of Incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/day) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day) 

American Robin 
CS (Chemical Specific) 
cs 
cs 

I .49OE-03 
2.075E-03 
I .026E-02 

NA 
I OOOE+OO 
I .000E+00 
7.730E-02 
I .603E-02 
I .062E-02 

Detected Constituent 
INORGANICS 
Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 

Chromium 

Cobalt 
Copper 
Iron 
Lead 
Mall!7all~W 3 
Mercury 
Nickel 
Selenium 

Silver 
Vanadium 

7:nr 

Aritlimatic Mean hitlunatic Mean 
(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 
Concentration Concentration 

in Soil (mg/kg) in Water (mg/L) 

(Cs) (Cl\,) 

10783.8462 0.11325 

I .0775 0 
6.2477 0 
25.1654 0.0169 

0.164 0 
I .0488 0 

17.0192 0.002675 
2.4323 0 
78.7992 0 

19656.9231 0 2041 
116.7885 0 
86.7846 0.049 I 
0.0275 0 
5.3596 0 
0.3267 0 

0.7535 0 
29.973 I 0.002325 

A69577 n 

Soil - Plant 
BAF 

4.00E-03 

2.00E-01 
I lOE+OO 
I 5OE-01 

I .OOE-02 
3.25E+OO 

7.5OE-03 
Z.OOE-02 
6.25E-01 
4.00E-03 
4 68E-01 
2.5OE-01 
j.OOE+OO 
I .4 I E+OO 
3.01 E+OO 

4.00E-01 
5.5OL03 

I 82E+oo 

Soil-Worm 
BAF 

(mg/kg) 

2 OOE-01 

I .OOE+OO 
5.23E-01 
3.6OE-0 I 

I .OOE+OO 
4.07E+Ol 

3. I bE+OO 
I .ooE+oo 
I .53E+OO 
I .OOE-01 
I .52E+OO 
I .24E-01 
2.06E+Ol 
4.73E+OO 
I .34Iz+oo 

I .ooE+oo 
8.80E-02 

I .29E+OI 

Dose 
(mg/kg/day) 

4.95E+O2 
I 70E-01 
7.39E-01 
I .79E+OO 
23OE-02 
5.78E+OO 

7.48E+OO 
3.7lE-01 
I .89E+Ol 
6 42E+O2 
2.73E+Ol 
3.69E+OO 
7.96E-02 
3.67E+OO 
9.08E-02 

I .23E-01 
9.33E-01 

8.36E+Ol 

ILOAEL 
(mg/kg/day) 

I .097E+03 
NA 

7.3808+00 
4.170E+OI 

NA 
2.000E+OI 

j.OOOE+OO 
NA 

6.170E+O I 
NA 

3,85OE+Ol 
9.7708+03 
9.000E-01 
I .070E+02 
I .OOOE+OO 

NA 
I I40E+02 
I .3 1 OE+02 

Hazard Quotient 
(= Dose/LOAEL) 

0.5 
NA 
0.1 
00 
NA 
0.3 

$a&:~, ‘-“,,~,,,r,:~~~~~---,. 5 gypi?@ ,I &&L.~~ ‘d: ‘: 
NA 
0.3 
NA 
0.7 
0.0 
0.1 
0.0 
0. I 
NA 
0.0 
0.6 

22 Terr Models.sls, IRobin I 212 I /oo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE .4MERIC.\N ROBIN 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
IRGANICS 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (HalfNon-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mg/kg) in Water (IngiL) 

(Cs) (Cw) 

Soil - Plant 
BAF 

Soil-Worm 
BAF 

(mgikg) 

Dose 
(mglkgiday) 

ILOAEL 
(mg/kg/day) 

Hazard Quotient 
(= Dose/LOAEL) 

.,4-DDE 0.002 I442 0 4.80E-03 I .06E+O I 3.06E-03 5.8008+00 0.0 
-,4-DDT 00018744 0 6.5OE-03 7.00E-01 2.1 I E-04 8800E+00 0.0 
Inha-Chlnrdanr 00012731 0 8 90E-03 3.00E+OO 5,32E-04 I .070E+Oi 0.0 ,.r..- _..._. - -... 

jeta-BHC 
Xeldrin 

;amma-Chlordane 
Jm,tarhlm Fnn~irl~ '-~...~,..". Yyl‘....- 
I-Methylnaphthalene 
3enzo(a)anthracene 01 0 I 9+/E-02 

~P117OlahVR3W I 0.1 I I 0 I. l4E-02 

I I 
0.0012615 0 2 43E-03 I I .ooE+oo 2.00E-04 NA I NA 

0.002225 0 3.05E-02 8.00E+oo I 2.41 E-03 NA NA 

0.0012904 0 8.60E-03 3.00E+OO 5.39E-04 I .070E+Ol 0.0 
0 0023077 0 4.99E-02 I .OOE+Ol 3.1 lE-03 NA NA I _ _ _ - . I I 

0.05 0 2.16E-01 2.00E-01 2.5X8-03 I .OOOE+02 0.0 
2.70E-01 5.57E-03 I .OOOE+02 0.0 
3 40E-0 I 7.12E-03 I .OOOE+02 0.0 

__..-_ \-,I-, ---.- 

3enzo(b)fluoranthene 0.200423 I 0 I .O I E-02 2.lOE-01 9 5lE-03 I .OOOE+O2 0.0 
3enzo(g,h,i)perylene 0.14 0 5.20E-03 I 5OE-01 5,5lE-03 1 .OOOE+02 0.0 
3enzo(k)fluoranthene 0.13 0 I .O 1 E-02 2.lOE-01 6.17E-03 I .OOOE+02 0.0 

I .OOE+OO 1 .SOE-02 i.lOOE+OI 0.0 3is-(2-Ethylhesyl)phthaiate 0.1 0.0205 2.3OE-03 
_. I n- I n I 3 ,777 n? I Jhrysene 
Ii-n-buh~lohthalate 

I ".A I " I ,.7IL-"L 4.40E-01 I .56E-02 I .OOOE+02 0.0 

0.048 0 8.38E-02 I OOE+OO 7.4 I E-03 I. I OOE+OO 0.0 
4.25E.-02 3.70E-01 1.3 I E-02 I .OOOE+O2 0.0 :luoranthene 0.1887308 0 

ndeno( 1,2,3-cd)pyrene 0.16 0 5.60E-03 4.lOE-01 l.lXE-02 I .OOOE+O2 0.0 
'henanthrene 0.06 0 9 OSE-02 2.80E-01 3.53E-03 I .OOOE+02 0.0 
'yrene 0. I195 0 4.3lE-02 3.90E-01 I .30E-02 I .OOOE+02 0.0 

Notes: 
NA = Not Applicable 

22 Ten Modelsxls, IRobin 1212 I /oo 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 
LESS CONSERVATIVE ASSIJMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

Parameter DescriDtion 

CS Constituent concentration in soil 

c\\; Constituent concentration in drinking water 

BAF Soil to vole bioaccumulation factor 

Is Rate of incidential ingestion of soil (kg/day) 

Im Rate of small mammal ingestion (kg/day) 

HR Home range size (acres) 

SA Site area (acres) 
II Ratio of home range area to site area (=I for screenmg) 

BW Body weight (kg) 
FI Food ingestion rate (kg/day) 

WI Water ingestion rate (L/da!!) 

Concentration Concentration 
in Water m9/L 

Mercury 
Nickel 

Selenium 

Silver 
Vanadium 
Zinc 

22 Terr Models.xls. IFox 

0.0275 0 I .92E-01 

5.3596 0 8.98E-01 

0.3267 0 l.55E-01 

0.7535 0 I .OOE+OO 

29.973 I 0.002325 I .OOE+OO 

46.9577 0 2.32lz+oo 

Red Fox 

CS 
cs 
cs 

8.762E-03 
3.129E-01 
2.564E+03 
I .000E+00 
I OOOE+OO 
4.535E+OO 
3 129E-01 
I 134E-01 

(Chemical Specific) 

Dose 
(mgikglday) 

ILOAEL 
(mg/kg/day) 

Hazard Quotient 
(= Dose/LOAEL) 

,-,<%+“* 

7.65E+02 j. j04E+00 F???$L’, ,‘:g&&&~ r;;;. -*+, *, :ewv,ex~,i iL 
7.648-02 3.565E-01 0.2 
I .90E-02 3.593E-01 0.1 
4.88E-01 I .044E+O 1 0.0 
4.96E-03 I 3.479E+OO i 0.0 

7.05E+Ol I NA I NA 
I .73E+oo 4.217E+Ol 0.0 
6. I6E+OO I .497E+02 0.0 
4.17E-04 6.853E+OO 0.0 
3 42E-01 4 217E+Ol 0.0 

I I 

4 l3E-03 1 I .739E-01 I 0.0 
5.348-02 NA NA 
2.I3E+oo I .028E+OO 

7 60E:tOO I .687E+02 

12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE RED FOX 
LESS CONSERVATIVEASSUMPTIONS 
SITE 22 - BURNING PAD 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

[ 
Soil-Vole 

BAF I Dose ILOAEL 

Detected Constituent 

ORGANICS 
4,4'-DDE 
4.4'-DDT 

KS) 

0.0021442 
Cl OnI 8748 

(Cw) 

0 
0 

(wdk) 

lOOE+OO 
I OOE+OO 

(mg/kg/day) 

l.52E-04 
l.33E-04 

(mg/kg/day) 

4.217E+OO 
4217E+OO 

7 Hazard Quotient 
/ (=DosellEL) 

0.0 I 

alpha-Chlordane 
beta-BHC 
Dieldrin 
Gamma-Chlordane 
Heptachlor Eposide 
2-Methylnaphthalene 

p~,n~~,lll,,+hrlrpl,p 
c 
L-..-",..,,,. 
Bcnzo(b)fluc~ 
Jbwm'" II iln.-n,l~ll,= 

I _""._. I I 1 
I 0 0012731 I 0 I IOOEtOO I 9.03E-05 I 2.624E+OO I 0.0 I I I , 

I 0.0012615 0 I.OOE+OO I 8.95E-05 NA NA 
n nnl??; I ,I I I nnclnn 1.58E-04 NA NA 

I n nni 2904 I 0 I l.OOE+OO I 9.1X-05 2.624E+OO 0.0 I _.__. -. 1 I 
I 00023077 I 0 I l.OOE+OO 1.64E-04 NA NA I I 

0.05 0 l.OOE+OO 3 5SE-03 7 415E-01 0.0 
I nl I 0 I IOOE+00 I 7.09E-03 I 7.415E-01 I 0.0 1 ~“.~“\Y,Y......“~,,~ 
I 

_. I I 1 

%=nmlahrrene 011 0 l.OOE+OO 7.80E-03 2.852E+OO I 00 
)ranthene I 0.2004231 0 l.OOE+OO l.42E-02 7.415E-03 0.0 I 

I n IA I n I I ooE+oo I 993E-03 I 7 415E-01 I 0.0 
L I 

“.. 
I I I I I 

I 0 I3 0 I l.OOE+OO I 9.22E-03 I 7.415E-01 0.0 I L _..I" \..,..--.-.....-.. _ I 
Bis-(2-Ethylhexyl)phthalate 0.1 0.0205 l.OOE+OO 76lE-03 5.219E+Ol 0.0 
Chtysene 0.2 0 l.OOE+OO 1.42E-02 7.415E-01 0.0 
p;~n~h,,t\rlnhtllllzlt~ nn4x 0 100E+00 3.40E-03 5.228E+02 00 

Indeno(l,2,3 _- /r, ----- 

Phenanthrene 

I 
_.- .- 

I I I I I 

I 0.1887308 0 I.OOE+OO I l.34E-02 I 7.415E-01 I 0.0 
0.16 I 0 l.OOE+OO i.l3E-02 7.415E-01 0.0 I 

I 0.06 1 0 1.00E+00 4.26E-03 I 7.415E-01 I 0.0 1.27E-02 7.415E-01 0.0 1 Pyrene I 0.1795 0 l.OOE+OO I 

22 Terr Models.xls, IFOX 12/21/00 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAII,ED SHREW 
LESS CONSERVATIVE ASSlJMPTIONS 
SITE 22 - BURNING P4D 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((Cs*Br*Ifr)+(Cs*Is)+(Cw*lw))*H) / BW 

CS 

cw 

BAF 
IS 

Ii 
HR 
SA 
II 

BW 
FI 
WI 

Descriotion 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to worm bioaccumulation factor 
Rate of incidential ingestion of soil (kg/day) 
Rate of invertebrate ingestion (kg/day) 

Home range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/da:,) 

Short-Tailed Shrew 

cs (Chemical Specific) 

cs 

cs 
4 663E-04 
1.943E-02 

NA 
I .OOOE+OO 
I .000E+00 

Z.l52E-01 
I .943E-02 
8.62 I E-02 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Half Non-Detects) 

Constituent Constituent 

Concentration Concentration 

in Soil (mg/kg) in Water (mg/L) 
Soil-Worm 

BAF Dose ILOAEL Hazard Ouotient 

Detected Constituent 

INORGANICS 
Al..m;nl,m 

6s) 

I n727 RA67 

(Cw) 

n 11775 

(mgikg) 

2 OOE-01 

(mg/kg/day) 

2.lsE+o2 
4 46c-n7 

(mg/kg/day) 

l.l79E+Ol 
7 /;2w-nl 

(= DoseiLOAEL) 

rb,u,I,,,,I,I%I l-. Y_.” .-- _ . - - - 

Antimony I .0775 0 I .OOE+OO ,.,YI-“a I .“.f”U ” 1 “. I 
Arsenic 6.2477 0 5.23E-01 3.09E-01 7,70OE-01 0.4 
Barium 25.1654 0.0169 3.60E-01 8.79E-01 2.236E+Ol 0.0 
Beryllium 0.164 0 1 .OOE+OO I .52&02 7.454E+OO 0.0 
Cadmium 1.0488 0 4.07E+Ol 3.86E+oo I 089E+OI 0.4 
Chromium 17.0192 0.002675 3.16E+oo 4.90E+oo 3.09lE+04 0.0 
Cobalt 2.4323 0 I .OOE+OO 2.258-01 NA NA 
Copper 78.7992 0 I .S;E+OO l.llE+Ol 2.223E+Ol 03 
Iron 19656.923 I 0.204 I 1 .OOE-0 I 2.20lz+02 NA NA 
Lead 116.7885 0 I .52E+OO I .63E+Ol 9.035E+Ol 0.2 
Manganese 86.7846 0.049 I 1.24E-0 I I. 18E+OO 3.207E+02 0.0 
Mercury 0.0275 0 2.06E+Ol 5.13E-02 I .468E+Ol 0.0 
Nickel 5.3596 0 4.73E+OO 2.30E+OO 9.03sE+ol 0.0 
Selenium 0.3267 0 I .34E+oo 4.02E-02 3.727E-01 0.1 
Silver 0.7535 0 1 .OOE+OO 6.97E-02 NA NA 
Vanadium 29.973 I 0.002325 8.80E-02 3 04E-01 2 202E+OO 0. I 
Yin,. 46 9517 0 I .29E+OI 5 48E+OI 3 6 I4E+02 0.7 

22 Terr Modelsxls, IShrew 1212 I /oo 



EQU.4TIONS USED TO CALCULATE EXPOSURE FOR THE SHORT-TAILED SHREW 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Detected Constituent 
)RGANICS 

,4-DDE 
,4'-DDT 

lpha-Chlordane 
eta-BHC 
lieldrin 
iamma-Chlordane 
Ieptachlor Epoxide 
-Metltylnaphtbalene 
lenzo(a)anthracene 
ienzo(a)pyrene 
lenzo(b)fluoranthene 
lenzo(g,h,i)perylene 

ienzo(k)fluoranthene 
lis-(2-Ethylhexyl)phthalate 
:htysene 
)i-n-butylphthalate 

luoranthene 
tdeno(l,2,3-cd)pyrene 

henanthrene 
yrene 

Arithmatic Mean Arithmatic Mean 

(Half Non-Detects) (Iialf Non-Detects) 

Constituent Constituent 
Concentration Concentration 
in Soil (mg/kg) in Water (mg/L) 

0) (Cw) 

0 0021442 0 
0 0018744 0 

0.0012733 0 
0.0012615 0 

0.002225 0 
0.00 12904 0 
0.0023077 0 

0.05 0 
01 0 
0.1 I 0 

0 200423 1 0 
0.14 0 

0.13 0 
0.1 0.0205 
0.2 0 

0.048 0 

0. I887308 0 
0.16 0 

0.06 0 
0.1795 0 

Soil-Worm 
BAF 

(mg/kg) 

I .06E+O 1 
7.00E-01 

3.00E+OO 
I .ooE+oo 

8 ooE+oo 
3 OOE+OO 
1 .ooE+ol 
2.00E-01 
2 7OE-0 I 
3.40E-0 I 
2 IOE-01 
1.5OE-01 

2.lOE-01 
I .OOE+OO 
4.40E-01 
1 .OOE+OO 

3.70E-01 
4.lOE-01 

2.80E-01 
3.90E-01 

Dose 
(mglkgiday) 

2.06E-03 
I .23E-04 

3.488-04 
1,17E-04 

1.61E-03 
3.52504 
2.09E-03 
I.OlE-03 
2.66E-03 
3.62E-03 
4.24E-03 
2.20E-03 

2.75E-03 
I .75E-02 
8.38E-03 
4.44E-03 

6.728-03 
6.27E-03 

1.658-03 
6.71E-03 

ILQAEL Hazard Quotient 
(mglkglday) (= Dose/LOAEL) 

9.035E+OO 0.0 
9 035E+OO 00 

5.622E+OO 0.0 
NA NA 
NA NA 

5.622E+OO 0.0 
NA NA 

I .589E+OO 0.0 
I .589E+OO 0.0 
6.1llE+OO 0.0 
1.589E+oo 0.0 
I .589E+OO 0.0 

I .589E+OO 0.0 
l.l18E+02 0.0 
1.589E+OO 0.0 
l.l20E+03 0.0 

1.589E+OO 0.0 
I .589E+OO 0.0 

I .589E+OO 0.0 
I .589E+OO 0.0 

Notes: 
NA = Not Applicable 

22 Terr Models.xls, IShrew I 212 1100 



EQUATIONS USED TO CALCULATE EXPOSURE FOR THE MEADOW VOLE 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Dose = (((CS*BAF*I\~)+(CS*IS)+(C~\~*~W))*H) / BW 

parameter 
cs 
cw 

BAF 

Is 
IV 

HR 

SA 
H 

BW 
FI 
WI 

crmtron 
Constituent concentration in soil 
Constituent concentration in drinking water 
Soil to plant bioaccumulation factor 

Rate of incidential ingestion ofsorl (kg/day) 
Rate of vegetation ingestion (kg/day ) 
I lome range size (acres) 
Site area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food ingestion rate (kg/day) 
Water ingestion rate (L/day) 

Meadow Vole 

CS 
CS 
cs 

2.366E-04 
9.85SE-03 

6.600E-02 
I 000E+00 
I .OOOE+OO 
3.286E-02 
9.85SE-03 
6.90 I E-03 

(Chemical Specific) 

r ILOAEL Dose Hazard Quotient 

(Half Non-Detects) 

Concentration 

(Half Non-Detects) 

Barium 
Beryllium 

Cadmium 
Chromium 

Cobalt 

Copper 
Iron 
Lead 

Manganese 

Mercury 
Nickel 

Selenium 
Silver 

Vanadium 
Zinc 

22 Terr Modelsxls, IVole 

25.1654 0 1.5OE-0 I I .66E+oo 3.577E+Ol 0.0 
0.164 0 I .OOE-02 5.75E-03 l.l92E+OI 0.0 
1.0488 0 3,25E+OO 7.84E-01 I .743E+Ol 0.0 
17.0192 0 7.5OE-03 5.87E-01 4.945E+04 0.0 
2.4323 0 2.00E-02 9.06E-02 NA NA 
18.7992 0 6.25E-01 I .34E+ol 3.556E+Ol 0.4 

19656.923 1 0 4.00E-03 6.63E+02 NA NA 
116.7885 0 4.68E-01 1.59EtOl 1.445EtO2 0.1 
86.7846 0 2.50E-01 7.62E+OO 5.13lE+02 0.0 
0.0275 0 5.00B+00 3.12E-02 2.349E+Ol 0.0 
5.3596 0 1.41E+OO 1.84E+OO 1.445EtO2 0.0 
0.3267 0 3.01 E+OO 2.27E-01 5.962E-01 0.4 
0.7535 0 4.00E-01 9.llE-02 NA NA 
29.973 I 0 5.50E-03 I .02lz+oo 3.522EtOO 0.3 
46.9577 0 I .82E+OO 2.03E+OI 5.78lE+O2 0.0 

I 212 1 I00 



EQUATIONSUSEDTOC.4LCUI.ATEEXPOSUREFORTHE MEADOWVOLE 
LESSCONSERVATIVEASSUMPTIONS 
SITE22-BURNINGPAD 
NAVALWEAPONSSTATlONYORKTO\VN,YORKTO\?'N,VIRGlNlA 

Detected Constituent 
ORGANICS 

Maximum Maximum 
Constituent Constituent 

Concentration Concentration 
in Soil in Water 

(mg/kg) (ws./L) 
(Cs) 09 

Soil-Plant 
BAF 

(WW 

Dose 
(mg/kg/day) 

ILOAEL 
(mglkglday) 

Hazard Quotient 
(= Dose/LOAEL) 

4;4’-DDE 
4,4’-DDT 
alpha-Chlordane 

beta-BHC 
Dieldrin 
Gamma-Chlordane 

Heptachlor Epoxide 
2-Methylnaphthalene 
Rp,,Tnla~a,,tl,mrp,,~ -“,““\“,- ..L... I_“..1 

Rmm(ahmene - _... __\-,r, ._. 
Benzo(b)fluoranthene 

00021442 0 4.80E-03 7.27E-05 I 445E+Ol 0.0 
0.0018744 0 6.5OE-03 6 43E-05 I .445E+O I 0.0 
0.0012731 0 8.90E-03 4.43E-05 8.993E+OO 0.0 
00012615 0 2.43E-01 I .09E-04 NA NA 
0.002225 0 3.05E-02 SXOE-05 r 

123077 7 ~~ 0 I 4.99E-02 I l.OlE-04 I NA I NA I 

gA I NA 
0.0012904 0 8 60E-03 448E-05 8.993E+oo 00 
0 00 I 

0.05 0 2 IGE-01 4.02E-03 2 54lE+OO 0.0 

I 
01 l.. I 

I 
0 I 

I 
197%02 I 

I 
3 72F.-03 I 

I 
2 54 I Et00 0.0 

I 0 II I 0 I I l4E-02 I 3.89E-03 I 9.77 5EtOO I I I 0.0 
0.200423 I I 0 I I OIE-02 7.03E-03 2.54lE+OO 0.0 
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EQUATIONS USED TO CALCULATE EXPOSURE FOR THE DEER hlOUSE 
LESS CONSERVATIVE ASSUMPTIONS 
SITE 22 - BURNING PAD 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cm = (((Cs*BAF*Iv)+(Cs*Is))*H) / BW 
Dose = (((Cm*Im*Bb)+(Cs*BAF*Iv)+(Cs*Is))*H) / BW 

Parameter 
RAF 
cs 
cw 
IS 

IV 
Ii 

HR 
SA 
H 

BW 
FI 

WI 

criotton 
Soil to plant bioaccumulation factor 
Constituent concentration in soil 
Constituent concentration in \vater 
Rate of incidential ingestion of soil (kg/day) 
Rate of vegetation ingestion (kg/day) 
Rate of invertebrate ingestion (kg/da);) 
Home Range Size (acres) 
Site Area (acres) 
Ratio of home range area to site area (=I for screening) 
Body weight (kg) 
Food Ingestion Rate (kg/day) 
Water ingestion rate (L/day,) 

Deer Mouse 
cs 
cs 
cs 

I .038E-04 
2 075E-03 
3.1 l3E-03 

NA 
I .OOOE+OO 
I .OOOE+OO 
2 533E-02 
5 I88E-03 
7 I 12E-02 

(Chemical Specific) 

(Half Non-Detects) 

Concentration 

(Half Non-Detects) 

Mercury 0.0275 0 S.OOE+OO 2.06E+Ol 8. I 1 E-02 2307E+Ol 0.0 
Nickel 5.3596 0 I .41 E+OO 4.738+00 3.76E+OO I .542E+02 0.0 
Selenium 0.3267 0 3.01 lz+oo 1.34E+OO I .36E-01 6.362&01 0.2 

Silver 0.7535 0 4.00E-01 I .ooE+oo 1.20E-01 NA NA 
Vanadium 29.973 I 0.002325 5.5OE-03 8.80G02 4.67E-01 3.759EtOO 0.1 
Zinc 46.9577 0 I 82E+OO I .29E+Ol 8.16E+OI 6. I69E+02 0. I 
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EQUATIONSUSEDTOCALCULATEEXPOSUREFORTHEDEERMOUSE 
1 LESSCONSERVATIVEASSUMPTIONS 

SITE22-BURNINGPAD 
NAVALWEAPONSSTATIONYORKTO\VN,YORKTOWN,VIRGINIA 

Arithmatic Mean 
(Half Non-Detects) 

Constituent 
Concentration 

in Water (mg/L) 
(Cw) 

Arithmatic Mean 
(HalfNon-Detects) 

Constituent 
Concentration 
in Soil (mg/kg) 

0) 

Sotl-Worm 
BAF Dose Soil - Plant 

BAF 
ILOAEL Hazard Quotient 

(mg/kg/day) (= DoseILOAEL) Detected Constituent (P&) (mg/kg/day) 

0' 
4, 
4, 
al 
be 
D 
G: 
HI 

RGANICS 
4-DDE 0 l.ObE+O I I 2.80E-03 1.542E+Ol 0.0 4.80E-03 

65OE-03 
8.90E-03 

0.0021442 
0.0018744 
00012731 

4’-DDT n 7.00E-0 I I .70E-04 I .542E+Ol 
3.00E+OO I 4.75E-04 9.597E+OO 

00 
00 pha-Chlordane 

:%a-BHC 
ieldrin 
amma-Chlordane 
eptachlor Epoxide 
Methylnaphthalene 
:nzo(a)anthracene 
snzo(a)pyrene 
:nzo(b)fluoranthene 
:nzo(g,h,i)perylene 
:nzo(k)fluoranthene 
Is-(2-Ethylhexyl)phthalate 
irysene 
i-n-butvlohthalate 
uoranthene 
deno( 1,2,3-cd)pyrene 
tenanthrene 

0 NA NA 2.43E-01 
3.05E-02 
8.6OE-03 

1 .OOE+OO I .85E-04 
8.00E+oo 2.20E-03 
3.00E+OO 4.82E-04 
I .OOE+O I 2.85E-03 
2 OOE-01 2 32E-03 
2.70E01 3.89E-03 
3.40501 5.15E-03 
2.lOE-01 6.168-03 
I .5OE-01 3.21E-03 
2.lOE-01 3.99&03 

0.0012615 
0.002225 

0.00 I2904 
0.0023077 

0 05 

0 
0 

NA 
9.5978+00 

NA 
2.712E+OO 
2.7128+00 

NA 
0.0 

0 4.99E-02 
0 2 16E-01 

NA 
00 

! 

0. I 0 0.0 I 97E-02 
I l4E-02 
l.OlE-02 
520E-03 
I .Ol E-02 

0 0.1 I 
0.2004231 

l.O43E+Ol 
2.712E+OO 
2.712E+OO 
2.712E+OO 

00 
00 0 

0 
0 

0.14 
0. I3 

0.0 
00 

rll 0 0205 2.3OE-03 
0 I 97E-02 

1.909E+02 
2.712E+OO 
I .912E+03 
2.712E+OO 
2.712E+OO 
2.712E+OO 
2.712E+OO 

0.0 
0.0 
0.0 

0.2 
0 0.048 

0.1887308 
0.16 

8.38502 
4.25E-02 
5.60E-03 
9 08E-02 
4.3 I E-02 

nn 0 
0 0.0 

0.0 0 0.06 
0.1795 on 0 Irene 
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